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Wab  Dbpabtmbnt, 

Washington  City^  December  5,  1887. 

The  Secretary  of  War  has  the  honor  to  transmit  to  Congress  a  letter 
of  the  29th  ultimo,  from  the  Chief  of  Ordnance,  U.  S.  Army,  and  its 
accompanying  report  of  ^' Tests  of  iron  and  steel  and  other  materials 
forinilnstrial  parposes,"  made  with  the  United  States  testing  machine, 
at  Watertowu  Arsenal,  during  the  fiscal  year  ended  June  30,  1887. 

The  Chief  of  Ordnance  concurs  in  the  recommendations  of  the  com- 
mandant of  the  arsenal  that  a  smaller  machine  should  be  procure<l  to 
te^t  minor  specimens,  in  order  to  relieve  the  large  machine  from  such 
work  and  confine  its  use  to  the  testing  of  full-sized  members  of  struct- 
ures, for  which  it  was  specially  designed;  and  that  a  larger  edition  of 
these  annual  reports  should  be  printed,  in  order  that  the  results  of  the 
tests  might  be  given  a  wider  circulation. 

The  views  of  the  Chief  of  Ordnance  are  concurred  in  by  this  Depart- 
neat. 

Wm.  0.  Endioott, 

Secretary  of  War. 

The  Sfeakbb  ov  the  Housb  of  Sbpbbsbntatiybs. 


Watbbtown  Absenal, 

Watertaum^  Mass.^  August  31, 1887. 

SiB:  I  have  the  honor  to  submit  herewith  the  report  of  tests  jnade 
at  this  arsenal  during  the  fiscal  year  ending  June  30,  1887,  on  the 
strength  of  structural  material. 

There  were  tested  during  the  year  a  total  of  1,398  si>ecimens,  of  which 
Bomber  1,135  were  public  and  263  private  tests*  Many  of  the  public 
tests  were  for  the  Government  service,  the  remainder  being  experi- 
mental investigation  of  building  material  in  different  shapes  and  under 
varying  conditions.  Only  the  public  tests  are  given  in  this  report. 
Private  tests,  the  cost  of  which  is  paid  by  the  citizen  for  whom  the 
tyts  are  made,  are  regarded  as  confidential. 

The  table  of  contents  gives  the  nature  and  subject  of  the  public  tests 
madui  and  a  list  of  parties  for  vhom  private  tests  were  made  is  appended. 
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The  Dumber  of  tests  made  daring  this  year  is  less  than  that  of  pre- 
vious years.  Fewer  Government  tests  were  presented,  and  while  that 
gave  more  time  for  private  tests,  that  fact  not  being  known,  many  per- 
sons who  might  have  been  glad  to  avail  themselves  of  the  opportunity 
probably  refrained  from  sending  their  specimens  under  the  belief  that 
t  ime  for  such  work  was  as  limited  as  it  had  been  in  previous  years.  The 
whole  number  of  private  tests  exceeded  very  slightly  that  of  the  pre- 
ceding year. 

Although  the  number  of  tests  is  not  great,  the  list  embraces  some 
of  exceptional  interest. 

Some  of  the  moi'e  interesting  and  valuable  are  the  temperature  tests 
continued  from  last  year ;  investigation  of  the  initial  strains  occasioned 
by  tempering  and  annealing  gun  tubes  and  cylinders ;  the  frictional  re- 
sistance due  to  shrinkage  of  gun  cylinders ;  slow  and  rapid  tests  of 
wrought-iron  bars;  tests  of  cast-iron  columns;  modulus  of  elasticity 
of  stone;  and  resistance  in  the  bore  of  gun  to  a  3''.2  banded  projectile. 

M^  previous  recommendations  for  another  smaller  testing  machine 
upon  which  to  test  smaller  specimens  is  renewed ;  also  for  a  more  lib- 
eral distribution  of  the  annual  reports  of  testing  work.  There  can 
be  no  wisdom  in  the  Government  expending  $10,000  a  year  in  making 
industrial  tests  if  the  results  are  not  made  known  generally  to  those 
interested,  to  whom  they  would  be  of  benefit,  and  for  whom  they  are 
ostensibly  made. 

The  receipts  and  expenditures  for  the  year  were  as  follows : 

TEBTINO  MACHINE,   1887. 

Amoaut  appropriated  for  testing  machine  and  testing  work $10, 000. 00 

Amount  received  dnring  the  fiscal  year  from  private  tests 807. 65 

10,  y07. 65 

Expended  for  services  and  labor 7,755.92 

Expended  for  steam-power,  tools,  implements,  repairs,  and  improvements       2, 563. 97 
Deposited  to  credit  of  Treasurer  of  the  United  States 487. 76 

10, 807. 65 

Very  respectfully,  your  obedient  servant, 

P.  H.  Parker, 
Lieut  OoL  Ord.  Dept.^  U.  S.  A.,  Commanding, 

The  Ohdsp  of  Ordnance  U.  S.  A., 

WfuhiThgton^  B.  0. 


Ordnance  Office,  War  Department, 

Washington^  D.  C,  November  29,  1887, 

Sir  :  I  have  the  honor  to  submit,  for  transmission  to  Congress,  as  re- 
quired by  law,  the  report  of  Lieut.  Col.  F.  H.  Parker,  Ordnance  De- 
partment, commanding  Wat^rtown  Arsenal,  of  "Tests  of  iron  and  steel 
and  other  materials  for  industrial  purposes,"  made  with  the  United  States 
testing  machine,  during  the  fiscal  year  ending  June  30,  1887. 

Some  of  the  tests  reported  are  of  exceptional  interest,  and  especially 
in  the  line  of  gun  construction. 

The  recommendation  for  a  smaller  machine  is  renewed,  as  is  also  the 
printing  of  a  larger  edition,  that  such  valuable  results  may  have  a 
wider  circulation. 

Very  respectfully,  your  obedient  servant, 

S.  V.  BENi^.T, 

Brig,  Oen,^  Chief  of  Ordnance. 
The  Secretary  op  War. 
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INSTRUCTIONS  FOR  MARKING  TEST  SPECIMENS. 


The  significance  of  the  marks  on  the  gon  specimens  is  explained  by 
the  following : 

Obdnance  Office,  March  1, 1886. 

I.  Speeiment  from  for  gin  g$  and  ca*timg$. 

Test  specimens  taken  from  metal  to  be  ased  in  ordnance  conRtrnction 
(excepting  those  taken  from  billets  for  wire  drawing)  will  be  marked  on 
both  ends  to  show — 

(1)  The  caliber  of  the  gnn  for  which  the  metal  is  intended :  32  for  3.2- 
inch;  8  for  8  inch  ;  10  for  10-inch;  12  for  12-incb,  etc 

(2)  The  kind  of  gun  for  which  the  metal  is  intended :  R  for  »teel  rifle ; 
Mr  for  mortar ;  W  R  for  wire  wonnd  rifle;  CI  R  for  cast-iron  rifle ;  C  N 
B  for  converted  rifle,  etc, 

(3)  The  nnmber  of  the  gnn  of  the  particular  kind:  1^  2,  3,  etc 

(4)  The  part  of  the  gun  for  which  the  metal  is  intended:  T  for  tul)e; 
J  for  jacket,  etc.  In  the  case  of  cast-iron  gnus,  or  ca.st-iron  bellies  for 
guns  combined  of  steel  and  cast-iron,  where  the  specimens  are  ordinarily 
taken  from  the  initial  tension  rings,  the  abbreviation  will  be  T  R,  show- 
ing that  the  specimen  is  from  the  initial  tension  ring,  and  if  more  than 
one  initial  tension  ring  is  taken  from  either  end  the  abbreviations  T  R^, 
T  R,,  etc,  will  be  used. 

(5)  The  end  of  the  piece  of  metal  from  which  the  specimen  is  taken  : 
B  for  breech  ;  M  for  mnzzle. 

(6)  The  direction  in  which  the  specimen  is  taken:  T  for  tangential, 
or  those  taken  parallel  to  a  tangent  at  the  circumference;  L  for  longi- 
tudinal, or  those  taken  parallel  to  the  axis  of  the  gun ;  R  for  those  taken 
radially. 

(7)  The  nnmber  of  the  sjiecimen :  1,  2,  3,  etc  The  same  series  of 
numbers  to  be  used  for  each  end  (breech  or  muzzle)  of  the  i)icce  of  metal. 

(8)  The  position  with  reference  to  the  interior  and  exterior  surfaces 
of  the  piece  of  metal :  I  for  iuside  specimens,  or  those  taken  near  the 
interior  snrface;  O  for  outside  specimens,  or  those  taken  near  the  ex- 
terior surface;  M  for  middle  specimens,  or  those  taken  midway  between 
the  interior  and  exterior  surfaces. 

(9)  The  fact  that  the  specimen  has  been  laid  off  and  stamped  in  the 
presence  of  the  insi>ector  or  his  assistant,  and  that  its  identity  is  vouched 
for:  this  is  indicated  by  the  inspector's  private  stamp — the  escutcheon 
of  the  Ordnance  Department,  one-quarter  of  au  inch  in  diameter,  on 
hardened  steel. 

These  marks  will  appear  in  the  order  indicated  ;  tliose  required  to  in- 
dicate the  i>oiuts  numbered  1,  2,  3,  and  4  (which  show  from  what  the 
si)ecimen  is  taken)  being  in  one  line,  the  remainder  (which  show  how 
the  specimen  is  taken)  being  in  a  second  line  just  below  the  lirst,  as  seen 
when  looking  at  the  end  of  the  specimen.  The  marks  and  the  inspector's 
private  stamp  should  always  be  on  the  specimen  from  the  time  it  is  laid 
off  until  finished,  and  before  they  are  effaced  iu  one  place  by  any  fiuish- 
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ing  operation  mast  be  transferred  to  some  other  place  in  the  presence 
of  the  inspector  or  his  assistant. 

The  ring,  slice,  or  piece  which  is  to  furnish  test  specimenbi,  and  the 
forging  or  casting  from  which  it  is  to  be  cut,  will  each  be  marked  before 
the  cat  is  taken,  and  close  to  the  cut,  to  indicate  the  points  numbered 
1, 2,  3,  4,  5,  and  9. 

LIST  OF  ABBREVIATIONS. 


33 3.2-iDcli. 

5 5'inoh. 

8 ..... .  B-inoh. 

10 10-inch. 

12 12-moh. 

R Ste«l  rifle. 

Mr Mortar. 

C  I  R Cast-iron  rifle. 

CNR Converted  rifle. 

B Breech. 

M Muzzle. 

T Tube. 

J Jacket. 

T  H Trunnion  hoop. 

B  B Breech  block. 

Sp Spindle. 

0  8 Obturator  stem. 

L Lever. 

S Sleeve. 


B  R Base  ring. 

K  R Key  riug. 

G  R Gas-check  ring. 

M  C Muzzle  collar. 

B  C Breech  cup. 

Bu Bushing. 

Sh ......  Shell. 

St Shot. 

T  R Initial  tension  ring. 

T Tangential. 

L Longitudinal. 

R Radial. 

I Inside. 

O Out«ide. 

M Middle. 

Ai,  Aif  As,  Ax,  etc. .....A  hoops. 

Biy  Bs,  hif  Bx,  etc B  hoops. 

Ci,  Cfl,  Cs,  Cx,  etc C  hoops. 

Di,  Ds,  Ds,  Dz)  etc D  hoops,  etc. 


The  actual  marks  on  the  ends  of  the  specimens,  the  nature  of  the 
piece  of  metal,  and  the  name  of  the  manufacturer  should  appear  in  the 
proper  place  on  the  blank  forms  used  in  sending  specimens  to  any  point 
for  test,  and  in  reporting  to  the  Chief  of  Ordnance  that  they  have  been 
sent  for  test. 

A  sketch  showing  the  positions  of  the  specimens  in  the  piece  irom 
which  they  are  taken  will  always  be  furnished  the  officer  charged  with 
making  the  tests. 

Uniformity  in  the  order  of  numbering  specimens  from  similar  pieces 
of  metal  will  be  observed  as  far  as  possible. 

EXAMPLES  OF  MARKING. 

B^  I     \     Sp^in^®"!  fro"^  t"^  ^or  8  inch  steel  rifle*  No.  2.    Taken 
*        from  the  breech  end,  tangentially,  near  the  interior  surface. 
Fourth  specimen  taken  from  that  end. 
*m1l      I    Specimen  from  jacket  for  Sinch  steel  rifle  No.  2.    Taken 
from  the  muzzle  end,  radially.    Eighth  specimen  taken  from 
that  end. 
8  R"  T  H    I     Specimen  from  trunnion  hoop  for  8-inch  steel  rifle  No.  2. 
*  Taken  tangentially,  midway  between  interior  and  exterior 

surfaces.    First  specimen  taken  from  the  hoop. 
^^T^'o^    j     Specimen  from  hoop  A7 for  10-inch  steel  rifle  No.  1.    Taken 
'  tangentially  from  near  the  exterior  surface.    Third  specimen 

taken  from  the  hoop. 
i2cyi,TRj     Specimen  from  initial  tension  ring  of  12-inch  cast-iron 
"         rifle  No  1.    Taken  from  the  muzzle  initial  tension  ring,  tan- 
gentially, midway  between  interior  and  exterior  surfaces. 
Twelfth  specimen  taken  from  the  muzzle  ring. 
32  R,o  s    I     Specimen  from  obturator  stem  for  3.2-inch  steel  rifle  No.  8. 
'         Taken  longitudinally.    First  specimen  taken  from  the  piece. 
1201E.  BB I     Specimen  from  breech  block  for  12-inch  oast-iron  rifle  No. 
'  1.    Taken  tangentially  near  the  exterior  surfiBMse.    Second 

specimen  taken  from  the  piece. 
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As  a  lot  of  billets  for  wire  drawing  may  furnish  wire  for  seyeral  gans, 
test  8i>ecimen8  taken  from  snch  billets  will  be  marked  to  show — 

(1)  The  number  of  the  lot  of  billets;  indicated  by  Nos.  1,  2,  etc. 

(2)  The  fact  that  the  specimen  is  from  a  wire  billet;  indicated  by  W. 

(3)  The  number  of  the  ingot  in  the  lot ;  indicated  by  Nos.  1,  2,  3,  4, 
etc 

(4)  The  end  of  the  ingot  from  which  the  specimen  was  taken ;  indi* 
cated  by  U  for  upper  end,  and  B  for  bottom  end.  (The  top  and  bot- 
tom billets  of  an  ingot  are  generally  the  only  ones  tested,  and  specimens 
are  taken  from  the  upper  end  of  the  top  billet  and  from  the  bottom  end 
of  the  bottom  billet.) 

(5)  The  direction  in  which  the  specimen  is  taken;  indicated  by  L 
for  longitudinal,  T  for  transverse. 

(6)  The  number  of  the  specimen ;  indicated  by  Nos.  1,  2,  3,  etc.  A 
series  of  numbers  to  be  used  for  each  ingot. 

(7)  The  fact  that  the  specimen  has  b^n  laid  off  and  stamped  in  the 
presence  of  the  inspector  or  his  assistant  and  that  its  identity  is 
vouched  for :  indicated  by  the  inspector's  private  stamp. 

These  marks  will  appear  in  the  order  indicated ;  those  required  to 
indicate  the  points  numbered  1,  2,  and  3  (which  show  from  what  the 
specimen  is  taken),  being  in  one  line ;  the  remainder  (which  show  how 
the  specimen  is  taken),  being  in  a  second  line  just  below  the  first  as 
seen  when  looking  at  the  end  of  the  specimen. 

EXAMPLES  OP  MABKINa. 

ij^«     I     Specimen  from  wire  billet  of  ingot  No.  78  of  lot  No.  1. 

^         Tsken  ttom  upper  end  of  top  billet,  longitudinally.    First 

specimen  so  taken. 

'bt*     1     Specimen  from  wire  billet  of  ingot  No.  20  of  lot  No.  2. 

*        Taken  ttom  bottom  end  of  bottom  billet,  transversely.  Second 

specimen  so  taken. 

8.  V.  Ben]£t 
Brtgadier-Generalf  Chief  of  Ordinance. 
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STEEL  SPECIMENS  FROM  TUBES,  JACKETS,  TRCxNNIOX  HOOPS, 

SLEEVES,   BREECH  BLOCKS,  BASE  RINGS,  KEY  RINGS, 

BLOCK  CARRIERS,  GAS^HECK  CUPS,  AND  SPLNDLLS, 
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*-^us:,r^(e 


V-- 


e.z^ 


-  H 


H  Ex  No  16  50,  L 


TESTS  OFSTRENGTHOF  STRUCTURAL-MATERIAL, 


3.S-IVCH  STEEL  B.  L.  EmB& 

DETAILa  OF  TESTS. 
Form  of  tpeametu. 


Diameter,  ".505. 

Sectiooa/  area,  .20  aqaare  ioch, 


14 


TESTS   OF  IRON,   STEEL,   AKD   OTHEB  IfATEBIALS. 


Ko.  3467. 

Marks,  §?rM 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


Total. 


Poundi. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

8,000 

7,000 

8,000 

9,000 

9,200 

9,400 

9.600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11.800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14.400 

14, 800 

16,200 

15,600 

16,000 

16.400 

16,800 

17, 200 

17,600 

18,000 

18,170 


Per  sqaare 
inoh. 


Poundt. 
1,000 
6.O00 
10,000 
15, 000 
20,000 
26,000. 
30,000 
85,000 
40,000 
45,000 
46,000 
47.000 
48,000 
49, 000 
60,000 
61,000 
62,000 
68,000 
64.000 
65,000 
56,000 
57.000 
58,000 
59,000 
60,000 
62,000 
6«,000 
06,000 
SB,  000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.  000 
86,000 
88,000 
90,000 
90,860 


EloD^ation 
per  inch. 


Inch, 

a 

.000100 

.000250 

.000350 

.000500 

.000700 

.000900 

.001050 

.001290 

.001450 

.001500 

.001550 

.001600 

.00!660 

.001800 

.003600 

.007400 

.008000 

.008600 

.009500 

.  010350 

.011400 

.012100 

.018050 

.013900 

.015900 

.018200 

.020350 

.022650 

.025360* 

.028100 

.081250 

.034500 

.038500 

.043400 

.049000 

.056250 

.068000 

.0800 

.0950 

.1350 


SacoeMlve 

elongation 

per  inoh. 


Inch, 
0. 

.000100 
.000150 
.000100 
.000150 
.000200 
.000200 
.000150 
.000200 
.000200 
.000060 
.000050 
.000060 
.000050 
.600150 
.001800 
.003800 
.000600 
.000600 
.000900 
.000860 
.001050 
.000700 
.000950 
.000860 
.002000 
.002300 
.002150 
.002300 
.002700 
.002760 
.003160 
.003250 
.004000 
.004900 
.005600 
.007260 
.007660 
.0161 
.0160 
.0400 


Pennanent 

set 


Tneh. 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 


Snooewive 

permanent 

set 


InclL 
0 


Bemuks. 


Initial  lo*d. 


Slastio  limit 


Tenaile  strength. 


General  attmmary. 


Tensile  strength  per  sqaare  inch  of  original  section pounds..       00,660 

Elastic  limit  per  soaaro  inch  of  original  section do —       49,000 

Elongation  per  inch  afterraptnre inch..    0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do 001650 

Seduction  in  diameter  at  point  of  rupture do 136 

Beductlonin  area  after  rupture,  per  centum  of  original  section 46.2 

Position  of  rupture ''.60  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".88* 


TESTS    OP   mONf    STEEL,   AND  OTHKR  HATERULS.  15 

No.  3468. 

Mart,,  S?rl 

Diameter,  ",505. 

Sectional  ares,  .20  aqanre  incb. 


pMod*..       M,«M 


t__i,  at  orlelBal  TCoUan ■■ ■ B 

IMealrMCtkiMrsqDare  wcD       ^j^;,,^^ 

Buff  limit  p«TiQaM«lof?*i,„    TT-T. ._._ 

QafKioil  pw  inch  •fteT^V^V^  ^t  oUntlo  limit 4o 001700 


ir^r-V^'' 


Esbdieli  in  ai»mBl«r  ^JJ?i?_-    per  oantom  of  orl^aia  •■ 
"Aokaa' 


PMiiui  of  tnptnra lil :;!'"'! "ilkj 

Ck"ct««fbrok«.;pJjaS? -_-... ".1^".* 


16  TESTS   OF   IRON,    STEEL,    AND    OTHER  MATERIALS. 

No.  3469. 

Marks,  S^5 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


Total. 


Pounds. 

200 

1.000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8»000 

9,000 

9,200 

9,400 

9.600 

9.800 

10,000 

10,200 

10,400 

10,600 

10,800 

11.000 

11,200 

11.400 

11.600 

11,800 

12,000 

12,400 

12.800 

13, 200 

13.600 

14.0U0 

1^,400 

14,800 

l.\  200 

15, 600 

16,000 

16.400 

16,800 

17, 200 

17,600 

18.000 

18,400 

18,750 


Per  Mtuire 
Inon. 


Pound*. 
1,000 
6,000 
10,000 
15,000 
20.000 
25.000 
80,000 
85,000 
40.000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,UO0 

6;i,000 

6I,U00 
66.000 
68. 000 
70.000 
72,  000 
74,000 
76. 000 
78,000 
80,000 
8i.  000 
84,000 
86,000 
88,  000 
90,000 
92,000 
93,750 


Blonffatioii 
per  ineh. 


SacocMiTe 

eloDffation 

perlnch. 


Inch. 

a 

.000150 

.000300 

.000450 

.000700 

.000850 

.001000 

.001200 

.001360 

.001500 

.001S50 

.001650 

.001700 

.001750 

.001800 

.002100 

.002900 

.003900 

.005000 

.006100 

.607100 

.008150 

.  009100 

.010000 

.011000 

.012500 

.014100 

.016000 

.OIKIOO 

.  0.'0200 

. 02J750 

.  0-'")F50 

. 028500 

. 031 100 

.  034250 

.038700 

.013250 

.048.700 

. 055500 

.  064750 

.0850 

.1300 


Inch. 
0. 

.600160 
.000150 
.000160 
.000250 
.000160 
.000150 
.000200 
.000160 
.000150 
.000050 
.600100 
.000050 
.000050 
.000050 
.000300 
.000700 
.001000 
.001106 
.001100 
.001000 
.001050 
.  (K)0050 
.00090U 
.001000 
.OOI.'VOO 

.00  moo 

.OOIDOO 
.002100 
.  0U2100 
. 002550 
.  .00.1100 
.  0().'fl50 
.  002600 
.  003150 
. 004450 
.  004550 
.  005250 
.007000 
.  0092.^.0 
.  010250 
.0450 


PwrnaneDt 
■et. 


Inch. 
Ol 
0. 
0. 
0. 
0. 
0. 
0. 
9. 
0. 


SaooemlTe 

pemuneiit 

set. 


A^V^Wva 


0. 


Bemarke. 


Initlalload. 


Elaatlo  limit 


TeDsOe  Btxength. 


General  summary. 

Teniiile  BtrenfTth  per  aqnare  inch  of  original  aeotlon ponnda..       68.750 

Elaatio  limit  per  square  inch  of  origlnfld  section do 50,600 

Elongation  perincb  afr«r  rnpture inoli..    0.024.50 

Elongation  per  inch  nnder  strain  at  elastic  limit do 00180 

Beduction  in  diameter  at  point  of  rapturo  do 125 

Kednotion  in  area  alter  rapia re,  per  centum  of  original  section 43.8 

PoHition  of  rupture ".85  from  neck 

Character  of  broken  Hurface '. silky 

Elongation  of  inch  sections ".33^  ".16 


TESTS    OP  JBON,    STEEL,   AND  OTHEB  1UTBRIAL8.  17 

yo.  3401. 
Marks,  IfrJ 
Diameter,  ",d05. 
Sectional  ares,  .20  aqaare  inch. 


Gmtral  MiMaary, 


TESTS   OF  IRON,    STEEL,    AND  OTHER  HATEBIAL8. 


Marks,  ^^ 

Diameter,  ".606. 

Sectional  area,  .20  Bqaare  inch. 


Applied  load*. 

"^.Ct  1 

xr 

ToUI. 

"'a— 

FduiuIi. 

pound,. 

JikA. 

I«A. 

10,000 

.000260 

OOOIM 

8,«« 

.OOIMO 

oooiw 

U.*K 

^"■S 

ss 

14.  BOO 

RS 

SK 

IfS 

as 

000050 

sz 

gS! 

.08.10 
.1200 

0!00 

ouo 

ToHUe  itnigUi. 

ile  atTonKth  p«r  sqoire  Inch  of  orlgliia]  wotlo 
lo  Unill  per  nqoMre  inch  of  arlgiul  Hotlon. .. 


81oi1!»>lon  p«r  Inc 


Biraigatliin  of  Inob  m 


TESTS   OF  IBONj    STEEL,    AND   OTHER   MAT£kilAIJ3« 


ly 


No.  3453. 


J>)aiDeter,  ''.505. 

Sectional  area,  .20  sqoare  inch. 


Applied  lomSMm 


Per  smuoe 
Incn. 


1,OUO 

5.00.) 

10,  0<»0 

15,  tM)0 

25.  o*yo 

30.  OOO 
35».  Ot'O 
40,  000 
45.  OOO 
4«.  OOO 
47,  OOO 
AS.  OOO 
4».  OOO 

50.  COO 

51.  OOO 

52.  OOO 

53.  OO 

54.  OOO 

55.  OOO 

56.  OOO 

5rt,000 

©O,  OOO 

62,  OOO 

64,  OOO 

©C5,  O'-O 

68,000 

7O,0OO 

72,000 

74,  OOO 

76.  OOO 

78,  O-^O 

80.  OCO 

82,OC0 

84,000 

86.000 

87,550 


Elonoratlon 
per  iooh. 


JndL 

a 

.000150 
.  000J50 

,0(0450 
.OOOtiOO 
.  Ot'0730 
.00.950 
.COIIOO 
.W1250 
.  OOU50 
.OOlliOO 
.00.9.'i0 
.  OOiTOO 
.  00:;:.50 
.005^350 

.  o«)6:m)o 

.007400 

.  OiiH400 

.0<94U0 

.010250 

.011250 

.013500 

.015550 

.018050 

.020250 

.022550 

.024900 

.028150 

.032100 

.0352.'0 

.0  9(00 

.044iKK) 

.05!  250 

.05M)00 

.OOTm) 

.0860 

.1350 


Saccewive 

eloDftation 

per  inch. 


Inch. 
0. 

.000150 

.000 100 

.  (>00  JOU 
.000150 
.OOOl.'H) 
.  (K  02<jO 
.(K)01fiO 
.OOOl.'iO 
.  OOO.'OO 
.000150 

.  ooo:i50 

. 000750 
.01K)850 
.001*^00 
.001250 
.OOIHW 
.0:)in00 
.001000 
.OOOrSO 
.001000 
.002250 
.002050 
.002500 

.oosjoo 

.002300 

.002350 

.002250 

.003050 

.003150 

.0«'3750 

.005000 

.  007250 

.000750 

.0070 

.0200 

.05C0 


Permanvnt 
•ek 


Inch. 

0. 

0. 

0. 

0. 

0^ 

0. 

0. 

0. 

0. 


Sncceaaive 

periuAnent 

set. 


Kamarkt. 


IndL 


0. 


InitiAlload. 


ElaatioliBll 


Tenille  strength. 


General  summary. 


Tterile  atrvnetl^  P^^  sqiwre  iDob  of  ori^nal  nectiom peniidt..    87,550 

Baetie  UmitocT  Muare  inch  of  ori^Dal  sectiun  .do....    45,  000 

XleneBtSon  p«r  inch  aflcrrupnire inch..    0.2;{oO 

jQ^g^lloB  per  inch  under  fttrain  at  elastic  limit do 001450 

BedtietioA  in  diameter  at  point  of  raptnre do 145 

Hmtnrtlim  in  are*  after  rapture,  per  centam  of  original  section 40. 1 

Poaftton  of  raptnre   .---- ■ • ".45ftroin  neck 

m»«ra4kc»r  of  broken  aurfitce silky;  opened  crack  in  snrfaoe  of  stem 

j^B^Oon  of  Inch  sfioUoDS ".84*.  MS 


120  T£STS  OF  IBON,    STE£L,    AXO   OTflEB  HAT£BIALS. 


^O.S45L 


Marks,  51^5 

'*-v? i  It    rx'd 


IDiameter,  ".504. 

•SectioDal  area,  .20  sqaare  inch. 


Applied  loads. 

EloDsation 
per  inoh. 

Saooessiye 

elongation 

perlnoh. 

Permanent 
set. 

Svooeiaiye 
•ei. 

Beouffka. 

1 
> 

1 

ToUL 

Perflooare 
inon. 

• 

Pounds. 

200 

1,000 

2,000 

3,000 

4,«00 

6,000 

«,000 

7,000 

4^000 

9,000 

9,900 

9.400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,200 

13, 600 

14, 000 

14.400 

It,  800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,610 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
86,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60.000 
61,000 
62,000 
68,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86.000 
87,550 

0. 

.000100 
.000260 
.000400 
.000600 
.000750 
.000950 
.001100 
.001250 
.001400 
.001450 
.001500 
.001800 
.003250 
.004500 
.005500 
.006400 
.007700 
.008800 
.  010200 
.012250 
. 014750 
.017000 
.010000 
.  021850 
.024500 
.027800 
.030350 
.033400 
.037750 
.042800 
.048500 
.056750 
.0650 
.0900 
.1400 

Inch. 

a 

.000100 
.000150 
.000160 
.000200 
.000150 
.000200 
.000150 
.000150 
.000150 
.000050 
.000050 
.000300 
.001450 
.001250 
^   .001000 
.000900 
.001300 
.001100 
.001400 
.002050 
.002500 
.002250  ' 
.002000 
.002850 
.002650 
.003300 
.002550 
.003050 
.004350 
.005050 
.  0C5700 
.008250 
.008250 
.0250 
.0500 

Insk, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
BlaettcUBitt. 

TensHe  strength. 

i 

1 

» 

1 

t 

!^ 

il 

t 

" 

■ 

. 

• . 

General  mmmary,  ^ 

Tensile  strfmgtli  per  square  inch  of  oririnal  section • pounds..    87.650 

JElastic  limit  per  sanare  inch  of  original  section do....    47, 000 

Elongation  per  incn  after  rapture • tneh..    0.2350 

Slongation  per  inoh  under  strain  at  elastic  limit. • • do 001600 

■lledaction  in  diameter  at  point  of  rupture do 134 

Beduction  in  area  after  rupture,  per  centum  of  original  section 46.2 

'Position  of  rupture ".70fix>mneck 

Character  V  brok^A  surface silky 

^oBgation  of  inch  sMtiens • • ••• ''A\^**M^ 


TESTS   OF   mONy    STEEL,    AND   OTHEB   MATERIALS. 

No.  3480. 

Marks,  f  ^^ 
Diameter^  '^.505. 
Sectiooa]  area,  ^20  sqaare  inch. 


2t 


Applied  JoadA. 


ToCaL 


i5.:i>j 

I   Jlft.O 

'Mm 


~ ;  £loD|;pitio]i 

JnciL 


i,m 

5,000 
10,000 

15,009 

20,000 

29,000 

90,000 

33. 0:0 

40,000 
45,000 
M.COO 
51,000 
52,000 
53,000 
51. 000 
S5,00O 
5«,00O 
67.  COO 
58.(00 
59.000 

eo.of/O 

6  J,  000     ' 
M.OcO 
6«j.0.'O 
t\  000 
70.u<rt> 
72, 000 
74.000 
76.  tt*0 
7.'*.  WO 

ho,  000 

8_'.0OO 
8*,  000 
86,000 
87.  &50 


O. 

,000300 
.  OOO^ZO 


\ 


.  OOO0OO 

.  ooii£^ 

.  001350 
.  OOlTiOO 
.  OOITOO 

.  ooi**oo 

.  00  4  000 
.  OOTQOO 

.  oorK>oo 

.  OOOT-'O 

.  oio.-:>u 
,011  >*''>^ 

.01  *.i»oo 

*  0-i3r>50 

*  OJOoOO 

'  0.50150 

lOH  to-'O 
.  0B.~0 

.x;iOO 


SncceMlre 

elongptlioB 

per  iDch. 


Inch. 
0. 

.000160 
.OOU150 

.OUOl&O 
.000150 
.000200 
.000150 
.000200 
.000200 
.000150 
.  000200 
.000100 
.  OU2200 
.O02A50 
.001050 
.001100 
.000750 
.001100 
.OolOOO 
.001000 
.i>00050 
.  002J50 
.  002200 
. 002750 

.  o02jr.o 

. 002050 

.oo;;650 

. OOJ 500 
.004100 
.001900 
.  00a,'{r,0 
.  008.')  00 
.0075 
.0200 
.0450 


Pemuuient 
set. 


SacccMire 

permanent 

•et. 


Inch. 


0. 
0. 
0. 

a 

0. 
Ol 
0. 
0. 
0. 


Inch, 


Remarka. 


Initial  load. 


maatio  limit. 


Tenaile  strength. 


General  funtmiiry. 

.».«<kT-A  Inoli  of  original  seotlon pounds. 

•rei»ae«trengthpeT»qiia™       ^  orlginafsection do... 


_  .inch. 

Bkmgation  per  incnoLi^^*-^^^t  elastic  limit.. , do. 

Badoction  in  diameter  a^  l**^**" ^«  .«..,♦«-.  ^#  — i^ — i  -^^4^- 

BedoDtiMiA 

of  niptore 


^J^^^^^j^ture,  per  oentam  of  origbial  section. 


2S^»'if''Scr-ee«-»- 


87. 8  iO 

61,0DO 

0.  2-'50 

.001800 

.155 

61. » 

at  middle  ^f  stem 

silky 


.''.24',".21* 


22 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  3481. 
Marks,  3|^J 
JDiameter,  ''.506. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

Elonntton 
permch. 

SnocGMive 

elongation 

perlnoh. 

Pennanent 
set. 

SacceMive 

permanent 

aeb. 

Total. 

Per  squiire 
inoa. 

Powndt, 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,600 

12,400 

12,800 

18,200 

18,600 

14, 000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,600 

17,690 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25, 000 
80,000 
85.000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
57.000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74, 000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
88,450 

0. 

.000160 
.000350 
.000550 
.000700 
.000850 
.001000 
.001150 

.ooi:t50 

.001550 

.001750 

.002000 

.0OJ750 

.004000 

.006500 

.008000 

.009000 

.010000 

.011050 

.OU'OOO 

.013000 

.015200 

.017500 

.020000 

.  022500 

.025506 

.  0J9GOO 

. 032250 

.  035^50 

.040600 

.016.-50 

.05  JOOO 

.  06:{250 

.0700 

.1050 

.1350 

Inch, 
0. 

.000150 
.000200 
.000200 
.000150 
.000150 
.OOOKO 
.000150 
.000200 
.0001:00 
. 000200 
.000250 
.000750 
.001250 
.002500 
.001500 
.001000 
.001000 
.00.050 
.000950 
.001000 
.  002:00 
.00J?00 
.002500 
.002500 
.003000 
.003500 
.00*^250 
.003600 
.004750 
.0056CO 
.006750 
.0  0250 
.006760 
.0350 
.0300 

Indu 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Tnitialloiid. 
ElABtio  limit 

f 

t 

Tensile  strength. 

............ 

......  ...^. 

I 


General  tummary. 

Tensile  strength  per  square  inch  of  original  section poaods..    88,450 

Blastic  limit  per  sooaro  Inch  of  original  section do 60,000 

Klongation  per  inch  aft«r  rupture inch..    0.2350 

Xlongalion  per  inch  under  strain  at  elastic  limit do 001750 

Bednction  in  diameter  at  point  of  rupture do 136 

Redaction  in  area  after  mptare,  per  centum  of  original  section 46.2 

Position  of  rupture '. ".OOfiromneok 

Character  of  broken  surface ^^\7 

Elongation  of  inch  sections ".12,  ".86* 
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No.  3i82. 


Marks,  g  f» J 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 


A^pplied 


^^00 
1.000 

2,000 
3,0'JO 
4,000 
5,000 

7,000 
8,100 
9,OUO 
».2«> 

9,400 

9,   00 

9.BV0 
10,  (KM) 
10.  .iOU 
10,400 

10.  ftJO 
I0.80O 

u,ooo 

11.  -JUO 

11,400 

11,600 

11,800 

12,000 

12.400 

12,I:0'J 

13,200 

13,e«:K) 

U.OuO 

14,400 

1\M>«J 

15,200 

\5,C0<> 

15,000 

15,400 

1^80O 

17.200 


Per 
inc 


PoundM.  I    Pimtndm 


per  inch. 


J,  O-jO 
5,  OOO 
10,  OiH^ 
15,  000 
1"0.  OOO 
23,  OOO 
SU),00O 
35,000 
40,  0x1  *J 

45,  0O« 

46,  LOO 

47,  OvO 
4S.0*}O 
40.000 
50,  OuO 
M,  OOO 
52. 1'OiJ 

5;t.  OOO 

54.tKK> 
55.  O  O 
56.000 
67,  OOO 

58,  OOO 

59,  OUO 

60,  OOO 
62,  OuO 
64,  OoO 
66,  OOO 
68,  OOO 
70,  OOO 
7*2,  C*00 
74,  OOO 
76,000 
78,  ^  OO 
80,  01>0 
82.  OOO 
84,  04jO 
86.000 


Inch, 
O. 

.000150 
.  OOO300 
.  O'JO'iOO 
.OOoTOO 
.OOO-^jO 
.  OiJluOO 
.OOLl'OO 
.001400 
.  OOl5.>0 
.OOIO'O 

.ooi6:.o 

,  OOITOO 
.0019.00 
.  0085tK) 
,  OO91t0 
.O'OOOO 
.010:^50 
.UllfcOO 

.  oi'je  0 

.  Oi:j630 
.O14T50 
.OlCOtO 

.  oiTO.:io 

.018250 
.  020750 
.  Oe3150 

.  oiT,'_':>o 

.  OJt'550 
.  O32T50 
. O3T0U0 

.04i:oo 

. O47000 

.  053250 

.062900 

.0750 

.0950 

.1400 


SnccesiiTe 

elongation 

per  iDch. 


Inch, 
0. 
.000150 

.  0002<i0 
.0OJ150 
.  000200 
.00)150 
.OUOioO 
.  0002<  0 
.  OC^02<>0 
.000150 
.  0(Xi050 
.010050 
.  Oui 050 
.001(250 
.006550 
.OOUCOO 
.  UOOIKM) 
,00.>HuO 
. U00H50 
. OuO?50 
.OOIUOO 
.00111.0 
.001250 
.001050 
.001200 
.  0025(JO 
.  002100 
.003100 
. 0UJ30O 

.  oo:{200 

.  004250 
.  OJ4500 
. 005500 
.  0<)<i250 
.000650 
.0121 
.02U0 
.0150 


PeraiMieiit 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


000050 


SacoeMfve 

permaneDt 

set. 


Ineh. 


0. 


.000050 


InitUlloML 


ElasUc  limit 


Tenaile  strengtli. 


General  summary, 

_       .,      ^...^^t^-H  ^oer  eqnaro  inch  of  original  Bectlon poands..    86,  OcO 

Xf"^.    ?,^;^S«rooixare  Inch  of  original  aoction do....    48.000 

S**^^%\?^^»^iScVafte.- ruptnre .  inch..    0  2550 

S**°'^.  •««  ?^r  Inch  imder  atrain  at  elastic  limit do 0017uO 

ff^r^V^.V^^iS^iamctSr^at  point  of  rapture : do 135 

SSa?tiSn  iS  area  after  rnptare.  per  centum  of  original  eocticn .  46.2 

^man^of  raptare....^-.. "5.  from  neck 

^-^SJn-^rr^S^SSSr;:::;:::;:::;::::::-::::;:::::::::^^ 
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TESTS  OF  IRON,  STEEL,  AND   OTHEB  MATEBIAL8. 

No.  3483. 


Marks,  S%^5 

Diameter,  ''.606. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

SaooeMlYO 

elongation 

perlnch. 

PennaDent 
let 

Saooeaaiye 

permanent 

aet 

Bemarka. 

Total. 

Persqiiare 
lucn. 

PowndM. 

200 

1,000 

2,000 

8,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

9,200 

9,400 

9.600 

9,800 

10,000 

10.200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

18.200 

13.600 

14.000 

Poimdf. 
1,000 
6.000 
10,000 
16.000 
20,000 
26.000 
80.000 
86,000 
40,000 
46.000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52.000 
68,000 
54,000 
56,000 
56.000 
67,000 
68.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 

Ineh. 
0. 

.000100 
.000300 
.000450 
.000350 
.000800 
.000950 
.001160 
.001800 
.001450 
.001500 
.001650 
.003400 
.005500 
.000750 
.007500 
.008350 
.009250 
.010250 
.011500 
.012400 
.013500 
.014500 
.015400 
.016600 
.  018750 

0. 

.000100 
.000200 
.000150 
.000200 
.000160 
.000160 
.000200 
.000180 
.000160 
.000050 
.000050 
.001860 
.002100 
.001250 
.000760 
.000850 
.000900 
.001000 
.001250 
.000900 
.  001100 
.001000 
.000900 
.001200 
.002160 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Blaaticlimit. 

TenaOe  strength.  « 

.021500    '      .002750 
.024150    •      .002650 
.027050    ,      .002900 
.030350    1      .003300 

14.400    1        72.000 
14. 800            74. 000 

. 034000    i      . 003660 

.038730    ;      .004750 
.  043750          .  005000 
.040000           .005250 
.056750          .006750 
.066750          .010000 
.0850        1      .019260 
.1050              .0200 
.  1450              .  0400 

15,200 
15,600 
16,000 
16,400 
16.800 
17,200 
17,340 

76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
86,700 

General  eummwry. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    86,709 

Blast  iclimit  per  BO  oare  inch  of  original  section do....    47,000 

Elongation  per  incn  after  mptare inch..    0.2700 

Elongation  per  inch  under  strain  at  elastio  limit do 001650 

Redaction  in  diameter  at 'point  of  mptnra  l do 125" 

Redaction  in  area  after  mptare,  per  centamof  original  section 43.8 

Position  of  raptare ".86  fiom  neck 

Cliaracterof  broken  sarfkce silky 

Elongation  of  inch  sections ".19^  ".SS^ 
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^0.3349. 
Marks,  ff^J 
Diameter,  ^'.504. 
Sectional  area,  .20  square  inch. 


AppUetd  Umd» 


Persqaare 
incn. 


Sfoncatloii 


l,0O9 
S,00O 

liKOOO 

15,000 

20,000 

25,000 

30,000 

85,000 

40^000 

45vOOO 

50,DOO 

51.000 

52,000 

53.CK>0 

Simoom 

65,000 

50,000 
57.  OOO 
58.0OO 
60,000 

eo,ooo 

62,000 
64,000 
66*000 
68,  OOO 
70,000 

7a,  OOO 

74,000 
76,  OOO 

7a,  OOO 

80,000 
Si.  OOO 
84,  OOO 
8«l,000 
87,600 


O. 

.000100 
.000250 
.000350 
.000500 

.000700 

.000900 

.001050 

.001200 

.  001400 

.001600 

.003250 

.  004300 

.  OO6100 

.007550 

.008750 

.010000 

.  011150 

.  012300 

.013500 

.014650 

.  016600 

.  O19l'50 

.022000 

.  O25000 

.  O'lSiiSO 

.032660 

.036800 

.041800 

.  046750 

.054300 

.  0600 

.0800 

.  1100 

.1400 


SaocesilTV 

•lonntion 

perifich. 


0. 

.000100 
.000150 
.000100 
.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.000300 
.001050 
.001050 
.001800 
.001450 
.001200 
.001250 
.001150 
.001150 
.001200 
.001150 
.001050 

.oo'jeoo 

.002750 

. 003000 

.  00:W50 

.004300 

. 004150 

.005000 

.  004I.T)0 

.007550 

.0057 

.  0200 

.0300 

.0300 


0. 
0 

0. 
.000050 

.0000^0 
.000050 
.000050 
.000100 
.000100 


SaoecMlTe 

permanent 

•et 


JLHwHw 


0. 


.000050 
0. 

I 

.000050 
0. 


InitlelkMd. 


XlMUoUmit. 


Tensile  etrcnfcth. 


General  eumnutry. 


..     ^,    _•__,.♦*. -r^A*  an  ii«re  inch  of  original  section ponnds..    87,  ."W 

^SlSfSiS^f^Sma^incb  of  origin^  section !V.do  ...    50.000 

S*^*®.V™UfT«7K^afterniptare inch..    0.  2:{00 

S^^A^^^rinc^M^rsrrain  at  elastic  limit do OOHK.o 

^^^onV^Alamet^at  point  of  rapture do 124 

BSnctioS  in  «re»  after  rupture,  per  oentum  of  original  section W^Vr-      .^ 

cSSSSter  of  tirokeii  Biirface ^VJ^'^^^ 

Kongation  of  incb  aectiona 13    .J.i* 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


^  No.  3360. 

Marks,  SffJ- 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


Appliod  loade. 


Total. 


Poundi. 

2U0 

1,000 

2,000 

3.000 

4,000 

5,000 

0.000 

7,000 

8,000 

9,000 

9,200 

9,400 

9,600 

9.800 

10,000 

10,200 

10, 400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,600 

13,200 

13,600 

14,000 

14,400 

14.800 

15, 200 

15,600 

16,000 

16.400 

16,800 

17, 140 


Per  square 
inch. 


Poundi. 
1,000 
5,  COO 
10,000 
15,000 
.0, 000 
2^000 
30,000 
85,000 
40.  COO 
45,000 
46.000 
47,000 
48,000 
49, 000 
50.000 
51,000 
52,  OuO 
53.000 
54,000 
55.000 
56.000 
57. 000 
58,000 
59,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70.  (HH) 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
Bl  000 
85,700 


Elonjcation 
per  iooh. 


Inch. 
0. 

.000150 
.  0003f.« 
.000500 
.000650 
.000850 
.001000 
.001150 
.001H50 
.001550 
.001600 
.001650 
.001700 
.  001750 
.001800 
.001900 
.004400 
.007000 
.008000 
.009750 
.011000 
.  012250 
.013500 
.014600 
.015600 
.  017600 
.  020250 
.  023250 
.026000 
.030050 
.  03  a50 
.037750 
.042750 
.049000 
.057300 
.0650 
.0850 
.1300 


SucceMive 

elongation 

perlxLch. 


Inch. 


0. 


.000150 
.000200 
.000150 
.OC0150 
.000200 

.oooiro 

.000150 

. 000200 

.  000200 

.000050 

.0000U» 

.000050 

.0)0050 

.000050 

.000100 

.  002510 

. 002GOO 

.001000 

.001759 

.001250 

.091250 

.001250 

.001100 

.001000 

.002000 

.  002050 

.  003000 

.003650 

.003150 

.003700 

.  004000 

.005000 

.  00G250 

.008300 

.0077 

.0200 

.0450 


Permanent 

Mt. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saooeflftive 

pennanent 

set. 


Inch. 


0. 


Bemarkft. 


Initial  loud. 


Elastic  limit 


TettsUe  stiensth. 


General  9ummary» 


Tensile  strenf^h  per  square  inch  of  original  section pounds....    85,700 

Elantio  limit  per  sqaare  inch  of  originalsection do 50.000 

Elongation  perinea  after  rapture inch 0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Reduction  in  diametfir  at  point  of  rupture do 145 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49.1 

Position  of  rupture 1"  f^omneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".33*.  'M5 
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No.  3351, 
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Marka,  2  ^Tk 

I>iaineter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 


Applied  lo^dii 


TotaL 


J,OoO 

2,0&0 

3.  0«O 

4,  OOO 
5,VOO 

6,  OOO 

7,  (X*0 

8,  OOO 
0,  OOO 

9.  i:oo 

9,  400 
9.  OOO 
9.  «00 
10,  OOO 
10.  4O0 
10,  800 
11,200 
11,600 
12,000 
12,400 
12.80O 
13,200 
13,000 
14,000 
14,  400 
14,  800 
15,2O0 

i5,eoo 

16,  OOO 
16,320 


Per  •QO 
incn 


founds. 

1,000 

5,  OOO 

10,  OOO 

15,000 

20,  OOO 

25,  OOO 

30,  O  »0 

35,  OOO 

40,  0«.0 

45,000 

40,  OOO 

47,  OOO 

4*?,  0<K> 

40.  OOO 

SO,  OOO 

52,  OOO 
64,  OOO 
56,  •  >0 
5S,  Oi>0 

a4>.  OOO 

62,  OOO 
04,  OOO 
«0,  OOO 

ec<,  OOO 

TO,  OOO 
72.  OOO 
T4.  OOO 
7«,  COO 
7S.  OOO 
80,000 
81,  OOO 


Eloii£»tion 


MTUK 


permdi. 


IncA. 
0. 

.oeoioo 

.000250 
.000450 

.  oooe'iO 

.  000-100 

.  ooo9:>o 

.011160 
.001350 
.  0()1500 

.  ooi5:»o 

.001600 

.006l'50 

.0O76U0 

.  OO80OO 

.010650 

.012G50 

.  Ol.-iOOO 

.017250 

.020000 

.  0-22800 

.  02.>50 

.029iu0 

.  033000 

.037260 

.  042750 

.049500 

.0r>67.0 

.  0625 

.0850 

.1300 


Saec«aatTe 

eloncation 

perlnch. 


Inch. 
0. 

.000100 
.000150 
.  O0'<200 
.000200 
.000150 
.0<30150 
.000200 
.000200 
.000150 
.000050 
.000050 
.  004650 
.001350 
.000900 
.002150 
.OOJOOO 

.oo23:;o 

.  0022.'0 

.  00-2750 

.002800 

. 003050 

.008400 

.003750 

.004250 

.005500 

.000750 

.007250 

.005750 

.0225 

.0460 


Inch. 


9. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sac€«aaiTe 
IM»niuuiflat 


Inch, 


0. 


Initial  liMid. 


ElMtie  limit 


■ 


Teiuile  Btrength. 


General  eummary, 

-r^^^^xx^  wAr^Txstth.  -per  •quare  inch  of  orififlnal  section poands..    81.600 

v?**t\cWtp^»q^«»°ch  of  original wkjU^   do  ...    47.000 

FUm-SiiST>«r  iiicb  after  rupture iDch..    0.2;r4) 

x^\/T»'^«^\oia  oer  inch  under  strain  at  elaatlclimit do OOHOO 

^^^ucticmibdiamet^r  at  point  of  rupture............. do I'i5 

KLducti<m  in  area  after  rupture,  per  centum  of  original  section 54.6 

Position  of  rapture....^- I'MOfrommck 

Character  of  broken  aurthoe silky 

^SJS^wi  of  inch  aectiona ".34\     13 
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TESTS   OF   IRON,    STEEL,    AKD   OTHER   MATERIALS, 


1^0.  3352. 


Marks,  2  ?f  J 

Diameter,  ''.505. 

SectioDal  area,  .20  sqaare  inch. 


Applied  loads. 


Total. 


Pounds. 

900 

1,000 

2,000 

8,000 

iOOO 

6,000 

0.000 

7,000 

8.000 

0,000 

9.200 

9,400 

9,000 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,600 

12,0  0 

12. 400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

16,200 

15.600 

16.000 

16.400 

16,800 

16,890 


Per  square 
incb. 


Poundi. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
30.000 
86,000 
40. 000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
52,000 
53,000 

,  54,000 
56.000 
56.000 
58, 000 
60,000 
62, 000 
64, 000 
66,0U0 
68.000 
7<»,  000 
72, 000 
74. 000 
76,  OlJO 
*i8,  000 
80,000 
62,000 
84,  000 
84,4^ 


Elongatioii 
permoh. 


IneK. 
0. 

.000100 
.000260 
.000400 
.000600 
.000700 
.000900 
.001050 
.001260 
.001460 
.001600 
. 001560 
.001550 
.001600 
.004900 
.006150 
.007750 
.008700 
.009600 
.010600 
.011750 
.014000 
.016300 
. 019200 
. 021600 
.  02V.'50 
.027J00 
.030600 
. 034550 
.038000 
.  044250 
.  0.')0300 
.059300 
.0650 
.0950 
.1100 


SacoeMive 

elongEtion 

per  Inch. 


Inch. 

0. 

.000100 
.000150 
.000160 
.000200 
.000100 
.000200 
.000150 
.000200 
.000200 
.000050 
.000050 

0. 

.000050 
.008300 
.001260 
.001600 
.  000950 
.000900 
.001000 

.  ooiirio 

.  002250 
.002300 
.002^00 
.  002300 
.002750 
.003050 
.  OOCOO 

.  oo;;9jo 

.004360 

.005350 

.006250 

.008800 

.0057 

.0300 

.0L50 


Pernianent 
■et. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saocesaive 

permaiDeiit 

■et 


Inch. 


BemarkB. 


Initial  load. 


Elaatid  Unit 


Tensile  strength. 


General  Bummary, 

Tensile  strength  per  sqawe  inch  of  origioal  section pounds..    84,460 

Elastic  limit  per  sqaare  inch  of  originarscotion do....    49,000 

Elongation  per  inch  after  mpt  are inch . .    0. 1600 

Elongation  per  inch  under  strain  at  elastic  limit do 001600 

Kedoction  in  diameter  at  point  of  mptare do 076 

Reduction  in  area  after  raptare,  peroentnm  of  original  section 27.4 

Position  of  rapture ".SOfhwnneck 

Character  of  broken  surface granulari  flaky  spot  at  the  oircamference 

Elongation  of  inch  sections ".08,  ".22* 


TESTS   OF   IKON,    STEEL,    AND   OTHER   MATEBULS. 
II,    ,  So.  3464. 

"^aonal  area^  .20  square  inch. 
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'^J'f'^  latdM, 


I 


per  inoh. 


SnooeasiTe 

eloBEAtion 

per  UK:h. 


•Poufulg 

1 000 
,^000 

io,  ooo 

{5,000 

B09O 

Bho 


\ 


ooo 

^-,  ooo 
^,ooo 

Jb.  ooo 

^.  oi>o 

s«,ooo 

^'^^^^ 

59,  ooo 
60.000 

04,000 

««.  ooo 

«*.  *^ 

72,  OOO 
.7«   OoO 


0. 

.  000150 

,  000300 

.  0004  dO 

.  OOO TOO 

OOOtsZiO 

Jooiooo 

.  001150 
OO  1350 

'  ooisoo 
Z  ooisr^j 

00&**t'0 

OOT500 

"  UOfSoO 

'  OlO»  OO 
'  0Xli>50 
O12G0O 
*  013T&0 
'  0 1 4000 

'  OlTOOO 

'  010500 
"  O'J^OOO 
"  ^'>3»00 
'  0:27100 

"  0343S0 

O38T0O 

I  0415»00 

030&00 
'  OTl'^SO 

I  oooo 


Inch. 
0. 

.000160 
.000150 
.000150 
.000250 
.000150 
.0011150 
.  0-0150 
OOOl'OO 
.00.160 
.000050 
. 0 J3460 
.0OJ5OO 
.001300 
.001050 
.  00U750 
.000960 
.001050 
.001150 
.001150 
.000960 
.001150 
.001250 
.001250 
.001500 
.002900 
.  OOJ'JOO 
. 0U33OO 
.003960 
.004350 
. 005200 
.  007350 
.  008-i50 
. 013250 
.018250 
.0300 


ML 


0. 
0. 
0. 
0. 
0. 

«. 

0. 
0. 
0. 


■ot. 


Initial 


KlMtie  limit. 


Tensile  strength. 


Gmiieral  •acmmary. 

locti.  of  original aeoticMi ponnds..    81,000 

^£  original  section do 46.  ooo 

inch..    0.2050 

,t  elastio  limit   do 001550 

of  raptnre do  ...        .155 

per  oentnmof  original  seotfam 51.9 

".OOfiromneck 

silky 

'».84*,".07 
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TESTS   OF   IRON,    STEEL,    AKD    OTHER   MATERIALS. 


Ko.  3465. 

Marks,  5I$?5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Applied  loada. 

Bloontlon 
permoh. 

Soccessive 

elongatiOD 

p«riiich. 

Permaneiit 
set 

SaooeealTe 

peraanent 

set 

Bemarks. 

Total. 

Peraqowe 
inco. 

Pounds. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

9,200 

9,400 

0,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11.000 

11,200 

11.400 

11.600 

11,800 

12,000 

12. 400 

12,800 

18,200 

13,600 

14.000 

14,400 

14,  800 

15,200 

15,600 

16,000 

10,400 

16,800 

17,200 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
46^000 
47,000 
48.000 
49,000 
60,000 
51,000 
52,000 
58,000 
64,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 

Ineh. 
0. 

.000150 
.000250 
.000450 
.000600 
.000750 
.000950 
.001100 
.001250 
.001450 
.001500 
.001550 
.001600 
.001650 
.005150 
.006600 
.007560 
.  008400 
.009400 
.010400 
.011400 
. 012400 
. 013350 
.014350 
.015350 
.017850 
.020350 
.023000 
.025900 
.029150 
.032850 
.03:000 
.041100 
.047500 
.054250 
.063400 
.0600 
.1200 

Inek. 
0. 

.000160 
.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000050 
.000050 
.000050 
.000050 
.003500 
.001350 
.  001050 
.000860 
.001000 
.001000 
.001000 
.001000 
.000950 
.001000 
.  001000 
.002600 
.002500 
.002650 
.002900 
.003250 
.003700 
.00U50 
.004100 
.006400 
.008750 
.009150 
.0166' 
.0400 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tenalle  strength. 

Creneral  $ummary. 


Tensile  atrength  per  square  inch  of  orieinal  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do  ... 

Elongation  per  inch  after  mptare inch.. 

Elongntion  per  inch  under  strain  at  elastic  limit do 

Bedaction  in  diameter  at  point  of  rupture do 

Bednction  in  area  after  rupture,  per  centum  of  original  section 27.4 

Position  of  rupture ".60  fh>m  neck 

Cbaracter  of  broken  surface granular  60  per  cent. ;  silky  serrated  60  per  cent. 

Elongation  of  inch  sections ''.22',  ".09 


86,000 

40,000 

0.1650 

.001650 

.075 


TESTS    OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 
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No.  3287. 


Marks,  ^^ 

I>iameter,  ^^505. 

Sectional  area,  .20  sqnare  inch. 


applied  loads. 


I 

;  JPer  mqrumro 


TOO 
1,000 
2,900 
2,000 
4.000 
5,tt?0 
€vi^ 
7.  CO  > 
8.000 
9.000 

9.2ro 

S,0DO 

9;80O 

10.0GO 

l«,20O 

'    10.  MO 

'  loeoo 

I  10.800 

/ 11200  , 
^11,400 
11000 
11,800 
12,000 
12.400 

12.  MO 

13.200 

ia.600 

14,400 

^^ 
15,200 

15,000 

10,000 

10,400 

10,800 

10,  MO 


/ 


JElongatlon 
per  inch. 


/ 
/ 


f 


1,  009 

s,ooo 

10,000 
15,0*j0 
20.000 
25.  000 
30.  000 

as.  00 » 
.40.  o^^^ 

4B,000 

4e,ooo 

4,7.  00<» 

4^000 
40.000 

50.000 
51,000 
52.000 

53.  000 

54,  000 
55,  €K>0 

5e,  000 
sa,  000 

M.OOO 


2'  €yoo 


c«.  000 


•70.  €>00 

•ra,  00^ 
-74,000 

-76,000 

T».000 
82,000 

8t,  T<>^ 


Inch, 
O. 

.000150 

.000250 

.000400 

.000560 

.000750 

.  oOOOoO 

.001100 

.001300 

.001500 

.001500 

.001550 

.001600 

.  OO16&0 

.  OOT250 

.00^0 

.009350 

.010300 

.011500 

.012500 

.  013550 

.  014600 

.015660 

.017000 

.018000 

.020750 

.023600 

.028130 

.  0:^0000 

.033500 

.037000 

.043000 

.049000 

.056260 

.0650 

.0800 

.1050 

.1500 


SncoeMlTe 

elongation 

per  inch. 


JndL 
B. 

.000150 
.000200 
.000150 
.000150 
.000200 
.000200 
.000150 
.000200 
.000200 

.  00^(050 

.0(fO05O 

.000050 

.005600 

.001350 

. 0OO75O 

.000050 

.001200 

.001000 

.001050 

.001050 

.001010 

.  001350 

.001000 

.  00J750 

.002850 

.002560 

.003850 

.003500 

.004400 

.005100 

.006000 

.007250 

.008750 

.OLiiO 

.0.60 

.0450 


PermaoeDt 

■et. 


Sncrenslre 

permAnent 

set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Reourka. 


Initial  loAil. 


ElMttoUaii. 


Tensile  streogth. 


General  eummary. 


_      .^\^  _«.«.  aa'osre  inch  of  orlglBal  WMStion ponnds..    84.700 

Teorile  «t^f|P5*5  J^«at^  incl>  o^  origin*!  Motioa do...    49,000 

ia.atioUmi%P«^  as    ^fter rnptare inch..    0.2r.50 

MooKa')****  "g^^  Jtl^tmnder  stTftin  at  elMtic  limit do  ...  .0016:.o 

13onjr»tionpej.Y«^^^t  point  of  rnptnre do 135 

Bedncwon  in  <»»f^-l^^  TPoptare,  per  oontam of  original eection 48.2 

»«^?*™;^SSTe:    ..-..-..". ".00  from  neck 

Poidtion  o^T^^S^  "tirftMJe silky 

2SJSaS«"Sf*SSf^tioos '.37-.  "14 
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TESTS   OP   IRON,    STEEL,    AND   OTHEB   MATEBiALS. 


No.  3288. 

Marks,  %^ 

Diameter,  ".604. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

Eloncatlon 
perinoh. 

Sncoeasire 

eloDeation 

per  Inch. 

Permanent 
set. 

SnocessiTe 

permaaent 

set. 

Bemarks. 

Total 

Per  square 
ifion. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

6.000 

6.000 

7,000 

8,000 

9.000 

0.200 

9,400 

9,600 

9,800 

10,000 

10.  200 

10.400 

10,600 

10,800 

11,000 

11,200 

11, 400 

11.600 

11,800 

.   12.000 

12,400 

12, 800 

13,200 

13, 600 

14,000 

14,400 

14.800 

15,200 

15,600 

16,000 

16,400 

16,620 

Pounds. 
1,000 
6.000 
10,000 
16,000 
20,000 
25,000 
80,000 
86,000 
40.000 
46.000 
46,000 
47, 000 
48.000 
49,000 
60.000 
61,000 
62,000 
63,900 
64,000 
56,000 
66,000 
57,000 
68,000 
69, 000 
60.000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,030 
74,000 
76,000 
78,000 
80,000 
82,000 
82,600 

Inch. 
0. 

.000100 
.000300 
.000450 
.000660 
.000860 
.(M>1000 
.001150 
.001300 
.001500 
.001650 
.001600 
.001650 
.004400 
.004900 
.005660 
.006800 
.010000 
.011500 
.012500 
.013500 
.014500 
.015500 
.016750 
.O183.'>0 
.020350 
.023260 
.026500 
.  030350 
.033500 
.  038050 
.042850 
.048750 
.  057000 
.0650 
.0850 
.1060 

Inch. 
0. 

.000100 
.000200 
.000160 
.000200 
.000200 
.000160 
.000150 
.000150 
.000200 
.000050 
.000050 
.000050 
.002760 
.000500 
.000750 
.001150 
.003200 
.001600 
.001000 
.001000 
.001000 
.  001000 
.001250 
. 001000 
.002000 
.002000 
.003260 
.003850 
.00360 
.004550 
.004800 
.006900 
.008260 
.0080 
.0200  ' 
.0200 

Inch. 

0. 

0. 

0. 
•  0. 

0. 

0. 

0. 
.0. 

0. 

Ineh. 
0. 

Initial  load. 
Blastio  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..    82,600 

Elasticllmit per  square  inch  of  original  section do....    48,000 

Elongation  perinoh  after  raptare inch..    0.1850 

Elongation  per  inch  under  strain  at  elastic  lim.t do .001650 

Kednction  in  diameter  at  point  of  rupture do 144 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49.1 

Position  of  rupture ''.8^  from  neck 

Character  of  broken  surfisoe silky 

Elongation  of  inch  sections ^ ".20*, ''.Ob 


TESTS   OF  IBOK,    STEEL,   AND  OTHBE   MATEBIAL8. 


Sectional  area,  .20  sqnare  inch. 


SSf,S?5SK4S1S3.'??'<*aSff'.-.:::::::::::::::::::::::;:::::::::?rs,'--  ga 

Va^ri^  nf  mf  nr*  ----  - --------- -- - ----..-,,,,...,^.. ^ — ".60  fl^m  D*ok 

HSSTofftolten  •S:'*" FMal",60l>MO8iit,»11kr.|flaky,M)„tMnt, 

bSJSSoo  €jf  l«cl»  ■•**^"* ^l!,  ".29* 

H.  Ex.  1« 3 


34  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3290. 

Marks,  mtsM 

Diameter,  ".504. 

Sectional  area,  .20  square  inch. 


Applied  looda. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Socoeasive 

permanent 

set. 

• 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

3.000 

4,000 

6,000 

6,000 

7,000 

8,000 

8,200 

8,400 

8,600 

8,)^00 

9.000 

9,200 

9,400 

9.600 

9,800 

10.000 

10,400 

10,800 

11, 200 

11,600 

12.000 

12,400 

12,800 

13. 200 

13,600 

14,000 

14,400 

14.800 

16,200 

16,600 

16,000 

16,400 

16,800 

17,150 

Pounds. 
1,000 
5.000 
10,  000 
16. 000 
20,000 
25, 000 
30.000 
35,  000 

40,  000 

41.  000 
42,000 
43,000 
44,000 
45,000 
4",  <>00 
47,000 
48,000 
49, 000 
50,000 
52,000 
64.000 
66,000 
68,000 
60,000 
62,000 
04.000 
66,000 
68.000 
70.  000 
72.000 
74,000 
76.000 
78,000 
80.000 
82,  000 
84,000 
85,750 

Ineh. 
0. 
.000150 
.  000300 
. 000450 
.  000600 
.000800 
.  000950 
.001100 
.001300 
.001350 
.001400 
. 001450 
.001450 
.  001600 
.  003500 
.004500 
.005750 
.007400 
.008900 
.010400 
.011850 
.013750 
. 015500 
.018100 
.  020500 
. 022750 
.  025500 
.028750 
.  032300 
.035600 
.040000 
.045250 
.050000 
.059650 
.0700 
.0000 
.1300 

Ineh. 

0. 

.000150 
.  000150 
.000150 
.000150 
.  000200 
.000150 
.000600 
.  000200 
.  000050 
.  U00050 
.000050 

0. 

.000150 
.001900 
.  001000 
.001260 
.  001650 
.001500 
.  001600 
.001450 
.001900 
. 001750 
.002600 
.002400 
.002250 
.002750 
.003250 
.003650 
.  003300 
.004400 
.  005250 
.004750 
.009650 
.010360 
.0200 
.0400 

Inc/L 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

Tentdle  strength. 

*•••*•  *■*■■*■ 

• 

••••     ••-•*»- 

*■■■*      ••••• 

**"••"•*""*• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    85, 750 

SlasUo  limit  per  square  inch  of  original  section do  ...    44,000 

Slon^tion  per  incQ after  rupture inch..    0.2150 

JCIongation  per  inch  under  strain  at  elostio  limit do .001450 

Beduotion  in  diameter  at  point  of  rupture do 114 

Seduction  in  area  after  rupture,  per  centum  of  original  section 40. 8 

Position  of  rupture   ".76  flrom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".33*,  ".10 


TS8T8  OP  IBOJr,    STEEL,    AND   OTHBS   MATERIALS. 
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mBTKSy  BTiM 


lI^-32Mk 


Diameter^  ^^.505. 

SecUoml  area,  .20  aquAre  inch. 


^P^iedioadM. 


patioa 
inob. 


OOOIW 

.  OOOL30 

.  0M15* 

.  0002ft 

.000150 

.  OOOISO 

.000200 

.000160 

.000050 

,000050 

.000060 

.009050 

.000750 

.000750 

.000500 

.001000 

•ooiaso 

.002400 
.002800 


ML 


.604260 

.00386J 

.004000 

.006850 

.007900 

.009000 

.011760 

.0250 

.0000 


Inek. 
0. 
.000060 
.000<t60 
.000060 
•  OOOOqO 
.0000.10 
.000050 
.000050 


permMicat 


Kenmrka. 


Jim*. 


0. 
0. 
0. 
0. 
0. 
0. 
Ol 


iDiiMloikd. 


BlMllelliBlt 


Teoii]*  ttMOKth. 


IfanitpcraQV 
incn 
Sncli 


i 

in 

of  rupture  - 
of  IvroVen 
of  incli 


Ineli  of  otlfiiMl  aeetion pMinds..    70,000 

of  ovisiiw Motion do —    48,000 

venture inch..    0.2600 

/«£aiii  at  elMtio limit do  ...  .001650 

liLt  x»oin.tof  xaptare do 136 

' per  oentttm  of  original  Metimk 4&2 

".70  from  neck 

silky 

".16,  ".36* 
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TESTS  OF  IBON|    STEEL,   AND   OTHER  MATBBIALS. 


Marks,  BTtM 

Diameter,  ^^504. 

Sectional  area,  .20  square  inch. 


No.  3296. 


Applied  loads. 

Eloncation 
per  inch. 

Sooce«siTe 

eloogaUon 

perinoh. 

Pennaaeiit 
aet. 

a 

Snooeaaira 

permaaaot 

aat. 

■— . 

Tvtal. 

Per  Miiare 
inciL. 

Pouaulf. 

200 

1,000 

2.000 

8,000 

4.000 

5^000 

6.000 

7,000 

8,000 

9.000 

9,200 

9,400 

9.600 

9,800 

10,000 

10.200 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

18,200 

18,600 

14,000 

14,400 

14,800 

15,200 

15^600 

16.000 

16;  800 

PottfUff. 

1,600 
5,000 
10,000 
15,600 
20,000 
85*000 
80,000 
85,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78.000 
80,000 
81,960 

Inek. 
0. 

.000150 
.000300 
.000450 
.000650 
.000850 
.001000 
.001200 
.001400 
.001550 
.001600 

Inch, 
0. 

.000150 
.000160 
.000160 
.000200 
.000200 
.000160 
.000200 
.000200 
.000150 
.000A50 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
9. 
0. 
0. 

Jim*. 
0. 

InttialUMid. 
BaaBttoUBtt. 

* 

Tanafle  atrength. 

.063050          .001450 
.004100          .OOlOiiO 

.008600 

.009600 

.010350 

.011550 

.018760 

.  016100 

.019000 

.021750 

.024300 

.027850 

.031250 

.035600 

.040050 

.046250 

.053500 

.060750 

.074500 

.0900 

.1500 

.004500 
.000900 

.000850 

.001200 

.002200 

.002350 

.002900 

.002750 

.002550 

.003550 

.008400 

.004360 

.004450 

.006200 

.007250 

.007250 

.013750 

.0155 

.0600 

TmanaatreDgth  par  aquara  inch  of  original  aaotifln pomida..    81,909 

Xlaatio  limit  par  aqnara  inch  of  original  aectiaii do —    46^009 

Blongadon  perinea  after  mptiire inch..    0.3499 

BlongaAion  per  inoli  under  atrain  at  elaatio  limit do 001699 

Bedaction  in  diameter  at  point  of  mptare ..do 184 

Bednotlon  in  area  after  rupture,  per  centum  of  original  aeetion 46L8 

Position  of  rupture ".55  from  seek 

Character  of  broken  surftMse ailkr 

Elongation  of  Inch  aeotions ".88*,  ".18 


TESTS   or  IBON,   STEEL,   AHD   OTHER  KITEKUU. 


I>iaffleter,  "JS04. 

SeetioDal  area,  .20  ■qnara  inch. 


»--<*>-lsSS?»'^»^Wiar:?".:v.v.::;::-.::".;::r.^^^  SS 

■•":",I?T,a°S^?Sg»~.i-^vu;»::::::::::::::::;;:;;;:- 

oD  per  •""'"  •""?? V^int  of  mptaro do IM 

ssiSSUr™™-.  ■"-»"•"«*»'-"- ■..iii^£i 

-  of  Inch  ••ction* 


38  TE8T8   OF  IRON,   STEEL,    A}Sa>  OTHSS  MATEBIALS. 

No.  3296. 

Marks,  g%^5 

Diameter,  ''.604. 

Sectional  area,  .20  square  inch. 


AppUed  loads. 

Blongatton 
peruicli. 

SacoeasiTe 

aionfratioo 

per  inch. 

Pannaaaiit. 
•et. 

SaooaaalTe 

pamaiMBft 

aet 

Banarka. 

Total. 

PerMmaro 
inoD. 

Poundo. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8.000 

0,000 

9,200 

0,400 

0.600 

0.800 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12.400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

16,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,370 

Pounds. 
1,000 
6,000 
10,000 
16.000 
20,000 
25^000 
80,000 
86,000 
40,000 
45,000 
46.000 
47,000 
48,000 
40,000 
60,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,0C0 
86^000 
86,850 

Ineh. 
0. 

.000150 
.000800 
.0(10500 
.000700 
.0U0900 
.  001050 
.001250 
.001450 
.001650 
.002000 
.002400 
.003050 
.007500 
.008250 
.000750 
.0U600 
.  013100 
.016400 
.017850 
.020150 
.022750 
.025100 
.0283.')0 
.  031760 
.035500 
.040000 
.044250 
.0512.<i0 
.058250 
.067600 
.081750 
.1050  • 
.1500 

Inch. 
0. 

.000150 
.000150 
.000200 
.000200 
.000200 
.000150 
.000200 
.000200 
.000200 
.000350 
.000400 
.000650 
.004450 
.000750 
.001500 
.001850 
.001500 
.002300 
.002450 
.002300 
.002600 
.002350 
.003250 
.003400 
.003750 
.004500 
.004150 
.007000 
.007000 
.000250 
.014250 
.023250 
.0450 

Inok, 
0. 

.000050 
.000060 
.000660 
.000060 
.000060 
.000100 
.000100 
.000100 

0. 

0. 
0. 
0. 
0. 
.000060 
0. 
0. 

Initial  load. 

* 

Blaatlo  limit. 
TanaUe  atrongth. 

General  summary. 

Veiiane  atrength  per  Bqaare  inch  of  original  aectioo poanda..    86,808 

Xlaatlo  limit  per  aoaare  iaoh  of  original  8eoti<» do tf,006 

IlODflation  per Incn after  mptura ineh..    0.2408 

moDgation  per  Inch  ander  strain  at  elaatlclimit do 0016S8 

Keduolion  in  diameter  at  point  of  rapture do 184 

Bedttctioa  in  area  after  mptare,  per  ceatam  of  original  section 46.2 

Position  of  rapture ".86  from  neck 

Chaiauster  of  broken  snrfsoe silky 

Elongation  of  inch  aeotions ".14,  ".34* 


TESTS    or   IBOH,    STEEL,    IHD    OTHER    HATERIUjS. 
No.  3455. 

i>iaffleter,  "SOS. 

Sectional  area,  ,2Xi  sqaare  inch. 


6n«ral  (aiuHiry. 

„«<^moho''^f''^»™tl" poand*..    ^tlK 

^  ^1»  or  ""S^"^"""™ ^^    -    •'■«» 

aaM  unus  p«r  ""l^^^wl.,  raw  tore Inch..    O.ZIM 

n— ptf  p«t  mcP      .T^Tr  Bt ft'"  »*  al—tlc  Umtt lid OOieOO 

Ilosioliun  per '=<='',  °rtrr  „„int  of  ruBtate do 135 

Bitoiaio"*"  ■g**~**^  ^^^T- , ",Mft»mn»<ik 

TjlSS.°y«KSSr ■'".'■■i 
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TESTS   OF  IBOK,    STEEL,   AKD   OTHER  MATERIALS. 


Ko.  3466. 

Marks,  'JS-iI 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 


TotAL 


Pounds. 

200 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7,000 

8.000 

0,000 

0.200 

0.400 

0,000 

0,800 

10,000 

10,200 

10,400 

10,600 

10,800 

U,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12.800 

13.200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,600 

18.000 

18,400 

1^,480 


FerMDue 
inon. 


Pound*. 
1,000 
6,000 
10,000 
16,000 
20.000 
25,000 
80,000 
85,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
66,000 
57.000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
88,000 
84,000 
86.000 
88,000 
00,000 
02,000 
02.400 


Elonntion 
peruioh. 


Inch. 
0. 

.000150 
.000800 
.000450 
.000650 
.000860 
.001000 
.001200 
.001360 
.001500 
.001600 
.0016  0 
.001600 
.001650 
.001660 
.001760 
.001850 
.002150 
.008250 
.006500 
.006860 
.008000 
.009000 
.000000 
.011000 
.012500 
.014360 
.016400 
.018600 
.021100 
.023760 
.026600 
.020660 
.032760 
.036660 
.041000 
.046660 
.052250 
.061600 
.0676 
.1000 
.1200 


SaoeMsive 

elongation 

perlnoh. 


Inch. 

0. 

.000160 
.000160 
.000150 
.000200 
.000200 
.000160 
.000200 
.000150 
.000150 

0. 

.000060 
.000050 
.000050 

0. 

.000100 
.000100 
.000300 
.001100 
.002250 
.601360 
.001150 
.001000 
.000000 
.001100 
.001500 
.001850 
.002050 
.002200 
.002500 
.002660 
.002750 
.008050 
.003200 
.003800 
.004450 
.006550 
.006700 
.000260 
.0060 
.0826 
.0200 


PegmiMieBt 


Inch. 


0> 
0- 
0- 
0- 
0- 
0. 
0. 
0- 
0. 


SiiooeniTe 

permanent 

•et 


Inch. 
0. 


Initial  load. 


SlaaticUmit. 


Tenalle  atrength. 


Gmerdl  9ummary, 

Tensile  atrength  per  sqaare  inoh  of  orifflnal  aectioD ponnda..    02;  400 

Elaaticlimit  per  squaro  inch  of  original  section do 68,000 

Elongation  per  incQ  oflerraptnre 1 incdi..    0.2160 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001880 

Bednction  in  diameter  at  point  of  mptore do 136 

Bedoction  in  area  after  mptore,  per  oentnm  of  original  seotlon 46^3 

Position  of  mptnre at  middle  of  stem 

Character  of  broken  aorfaoe attky 

nongat&on  of  inch  seottona • .....".81*, ''.Sr 


TESTS  OF   IBON.     STEEL,   AND  OTHEB  lUTESIALS.  41 

17a  3457. 

MarkB,  ^^-J 
DiaiMter,  ''.505. 

il  area,  .20  sqaare  inch. 


'I     ""'    I  _ 


Gmarol  «iiii»m«nr. 


...tncb  of  nriBin"! ""iH™ ponod»..    88.450 

h»il«»ft™e«ip™"**"f?»;„f  orielDKl  BMtlon do....    *8,«W 

!S.r'p:^.a".'~"~fs~.-"i^i""V".;v";://://.v/.-.:^ 

l|XS«ta«»»'»»'™P*  .^: " ".MtraaMck 

E!S::;WX.iK»r;;;;::i::::;;=:;:;;::::::;::::;::::::;:::::::::::;:;"^ 
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TESTS   OF  IBON,    STEEL,   AMD  OTHBK  MATEBIAIiS. 


](ra3458. 

MftrkSj  H  Xt  M 

Diameter,  ^^505. 

Sectional  area,  .20  sqaare  inch. 


▲ppUtd  loads. 


Total 


Poundt. 

200 

1,000 

S,000 

8,000 

4,000 

5^000 

8,000 

7,000 

8,000 

9.000 

9.200 

9,400 

9.000 

9.800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,209 

11,400 

11,000 

11,800 

12,000 

12,400 

12,800 

13,200 

IS.  000 

14.000 

14,400 

14,800 

1A,200 

18.600 

16.000 

16.800 
17.200 
17,600 
18,000 


Per  Muare 
taoa. 


Potmdt, 

1,000 

6,000 

10,000 

l^ooo 

20,000 
2^000 
80,000 
86,000 
40,000 
46,000 
46.000 
47,000 
48,000 
48,000 
50,069 
61.000 
62,000 
68,000 
64.000 
66,000 
56,000 
57.000 
68,000 
69,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70.000 
72,000 
74.000 
76,000 
78.000 
80,000 
82,000 
84.000 
86.000 
88.000 
90,000 


Blongation 
per  inch. 


Inch, 
0. 

.000100 
.000280 
.000460 
.000660 
.000760 
.000900 
.001050 
.001200 
.001400 
.001459 
.001500 
.001550 
.001«90 
.  0027.V) 
.003300 
.005760 
.007000 
.OOS'J.'iO 
.009000 
.  010150 
.010850 
.011650 
.0126o0 
.013800 

.oiTiaso 

.018100 

.020150 

.022750 

.025d00 

.O'Jt^.SOO 

.031750 

.OSTiOOO 

.039000 

.043750 

.OUI500 

.057000 

.065650 

.0800 

.1200 


SaoooMlve 
elongation 
per  inch. 


0. 

.009100 
.000160 
.900200 
.000100 
.000200 
.000150 
.000150 
.000150 
.000200 
.000050 
.000050 
.000050 
.000050 
.001150 
.000550 
.002450 
.001250 
.001250 
.000750 
.001150 
.000706 
.000800 
.001000 
.000950 
.002250 
.002350 
.002050 
.00260C 
.002850 
.002900 
.003350 
.903250 
.004000 
.004760 
.005760 
.007500 
.008650 
.014360 
.0409 


Pennanent 
aet. 


IfUh, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saooesaive 
pennanent 

•et 


Inak. 


0. 


IniiUlload. 


Klaetlclimit. 


Teoane  etieiigth  per  eqnare  inch  of  orifinal  sectioo poonds..    90,000 

Ittaatio  Uait  per  square  inch  of  origin^  section do....    49,000 

XloBi^tioB  per  inch  after  mpmre incht.    0.1850 

Kkwuatloa  per  inch  nnder  strain  at  elaatie  limit do 001090 

Redacti<ui  In  diameter  at  point  of  mptore do 106 

Bsdoetion  in  arsa  alter  raptnre.  per  ceotiim  of  original  seotioa 87.1 

Fpaitioa  of  rapture ".46fhnnneck 

of  broken  anrllMM ailkr,  trace  of  grannlatiom 

•fiaokseotkaa ".00,"'^ 


TESTS    OF   mOH,  STEEL,  AHD  OTHER  MATEBUL8. 

Ko.3386. 

Marts,  5f^^ 

Diameter,  ''.505. 

Sectiooal  area,  .20  square  inch. 


"   iilEoi 


,  ^ .1.  _,  „„a»  iDCli  of  oriBin»l  «eotion , pondl..    88,m 


a  &fe  elHtlo  limit ...At  ...      .WltOO 


'*^'""^r  ./oSint  of  ruptore <I» 12S 

J  ^["iSBr  r<ipt«»i*-  p«-oeaiomot<.ri(liial.*otton '-'Mimn^i 

.,»  wmH  BJictioma "  •    •» 
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TESTS   OF   IBON,    STEEL,    AND   OTHER  MATERIALS. 


Fo.  3387. 


Marks,  ^55? 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


ToUL 


Poundg, 

200 

1,000 

2,000 

3  000 

4,000 

5.000 

0,000 

7,000 

8,000 

9,000 

9.200 

9,400 

9.600 

9,800 

10,000 

10,200 

10.400 

10,600 

J0l800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13.600 

14.000 

14,400 

14,800 

15,200 

16.600 

16,000 

16,400 

16,800 

17,200 

17,520 


PerBonare 
inch. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45.000 
46,000 
.47,000 
48.000 
40,000 
50,000 
51.000 
62,000 
53.000 
54.000 
55,000 
56,000 
57.000 
58.000 
69,000 
60.000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
83,000 
84.000 
86.000 
87,600 


Elongation 
permoh. 


Inch, 
0. 

.000100 
.000250 
.000400 
.000600 
.000750 
.000900 
.001100 
.001250 
.001400 
.001450 
.001600 
.006300 
.007250 
.007850 
.008750 
.009500 
.  010100 
.011000 
.012500 
.013760 
.015400 
.015000 
.016500 
.  018250 
.020900 
.022500 
.025000 
.028500 
.(.31750 
.  035260 
.030000 
.043350 
.049250 
.056000 
.0650 
.0760 
.0950 
.1600 


SnooeuiTe 

elongation 

perlnch. 


Inch. 
0. 

.000100 
.000160 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000050 
.000150 
.004700 
.000950 
.000600 
.000900 
.000750 
.000600 
.000900 
.001600 
.001250 
.001660 
.000500 
.000600 
.001750 
.002650 
.001600 
.002500 
.003500 
.003250 
.003500 
.003750 
.004250 
.006000 
.006750 
.0090 
.0100 
.0200 
.0560 


Permanent 
•et 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 


SneceeslTe 

pennaaent 

set. 


Inek, 


0. 


Initial  load. 


Blaatio  limit. 


Tensile  strength. 


General  nummary. 

m 

Tensile  strength  per  square  inch  of  original  seotion pounds..    87,600 

Slastiolimi  per  sqaare  inch  of  orig-inal  section do 40.000 

Elongation  per  inch  after  nipt>are inch..    O.SSOO 

Elongation  per  inch  ander  strain  at  elsHtio  limit do  ...  .001400 

Hedaottoo  in  diameter  at  point  of  rupture do  ...        .  126 

Keduotlonin  area  after  rupture,  per  centum  of  original  section ^       43.8 

Position  of  rupture ^ ".85  from  nook 

Character  of  broken  surfiMse .     silkT 

Elongation  of  inch  sections ".18,  ".Mr 


TESTS  OF  IKON,    STEEL,    AND   OTHES  HATESULS.  45 

No.  3388. 
Maris,  «^T 

Oiaa«u»T,  ".SOS. 

\I  area,  .20  sqaare  iaofa. 


GdursI  Mmmapy. 


'•■P^J^Srirt«rropto« 

"£*'5.^««^itl»«rintilfrnplii™ 


46  TESTS    OF   IRON,    STEEL,    AND   OTHEB   MATERIALS. 

No.  a389. 

Marks,  S?rM 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Appllod  loads* 


Total. 


1,000 

2,000 

3,000 

4,000 

fi,000 

0,000 

7,000 

8,000 

9,000 

0,200 

9.400 

9,000 

9,800 

10,000 

10,200 

10,400 

10.000 

10.800 

11,000 

11,200 

11,400 

11,000 

11,800 

12,000 

12,400 

12,800 

13.200 

13,600 

14, 000 

14,400 

14, 800 

1^200 

15.000 

16,000 

16,400 

16,800 

17,200 

17,600 

18.000 

18,280 


Per  aqnare 
Inoh. 


Poundff. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50.000 
51,000 
52. 000 
53,000 
54,000 
56,000 
56,000 
57,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
82,000 
84.000 
86,000 
88,000 
90.000 
91,400 


Eloneation 
per  Inoh. 


Inch. 

0. 

..000150 
.000300 
.000500 
.000630 
.000850 
.001000 
.001150 
.001300 
.001450 
.001500 
.001550 
.001550 
.OOiOOO 
.001650 
.001800 
.004750 
.005500 
.006500 
.007350 
.008250 
.009100 
.010050 
.011000 
.011900 
.014150 
.016250 
.018350 
.020600 
.023250 
.026250 
.029250 
.033000 
. 036250 
.040000 
.044500 
.050750 
.058250 
.0700 
.0850 
.1250 


Suooessive 

elongation 

per  inoh. 


Jneh. 

0. 

.000150 
.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000150 
.000150 
.000050 
.000050 

0. 
.000050 
.000050 
.000150 
.002950 
. 0>0750 
.001000 
.000850 
.000900 
.000850 
.000960 
.000950 
.000900 
.002250 
.002100 
.002100 
.002250 
.002630 
.003000 
.003000 
.003750 
.003250 
.003750 
.004500 
.006250 
.007500 
.011750 
.0150 
.0400 


Permanent 

set. 


Iw^ 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sacoeaetve 

permanent 

set. 


Inek. 


0. 


Initial  loAd. 


EUwtio  limit 


Tenaile  strength. 


General  summary, 

TenaOe strenicth  per  aqnare  inoh  of  original  section pounds..    91,400 

Blastie  limit  per  eqaare  inoh  of  original  section do  ...    50,000 

RloBgation  per  inon  after mptnre inch..    0.2300 

Elongation  per  inch  under  strain  at  elastic  limit do 001650 

Reduction  in  diameter  at  point  of  rapture do 115 

Beduotionin  area  after  rupture,  per  centum  of  original  section 40.3 

Position  of  rupture T'.OSfrom  neok 

Character  of  broken  aurlboe allky 

Elongation  of  inoh  oectlans. ".37*,  ".10 


TESTS    OP    IBOS,    STEEL,    AND    OTHEB    1UTBBIAL8. 

Ho.  3291. 

Diameter,  ".504. 

SectioDat  srea,  J»  aqaar^  inch. 


UtM 

SIS 

am 

COW 

UN 

TZ.OM 

KM 

IfM 

1     • 

inc^b  aCoHetaulnctlan 
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TESTS   OF   I&ON,    STEEL,    AND   OTHEB   MATERIALS. 


No.  3292. 


MarkS;^  ^;^ 

Diameter,  '^604. 

Sectional  area,  .20  square  inch. 


•  Applied  loBda. 

BlonfMiioii 
per  uioIl 

■ 

SocoesHfe 

elongatioD 

per  Inoh. 

PermaneDt 
■et. 

Saooeuiye 
permanent 

set. 

TotaL 

PerBqnaro 
incn. 

PouniM. 

200 

1.000 

2.000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

9,200 

9,400 

9,000 

0,800 

10,000 

10,200 

10.400 

10.600 

10,800 

11,000 

11,200 

U.400 

11,600 

11,800 

12.000 

12.400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,190 

Pound*, 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40.000 
46.000 
46,000 
47,000 
48.000 
40.000 
50.000 
51,000 
52.000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
69,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 

r2.ooo 

74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85^960 

JfidL 
0. 

.000150 
.000300 
.000500 
.000700 
.000850 
.000950 
.00U50 
.001350 
.001500 
.001600 
.001650 
.001700 
.003550 
.007550 
.008100 
.009000 
.010050 
.011050 
.013050 
.013350 
.014350 
.015400 
.016560 
.017650 
.020300 
.022850 
.025860 
.029000 
.032400 
.036550 
.041000 
.045500 
.052500 
.061000 
.0700 
.0850 
.1450 

Inch. 
0. 
.000460 
.000160 
.000200 
.000200 
.000150 
.000100 
.000900 
.000200 
.000160 
.000100 
.000050 
.000060 
.001850 
.004000 
.000560 
.000900 
.001060 
.001000 
.001000 
.001300 
.001000 
.001059 
.001160 
.001100 
.002650 
.002550 
.003000 
.003150 
.003400 
.004150 
.004450 
.004500 
.007000 
.008600 
.0090 
.0150 
.0000 

Inth. 
0.      ' 

a 

0. 

0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

"■•■•••*•••• 

" 1 

Gmieral  vummary. 

TensQestrenj^h  per  square  inoh  of  orif^insl  section pounds..    86,900 

Blastic  limit  per  soaare  Inch  of  origiDsl  section   do....    48,000 

SloDfation  perinea  after  mpture inch..    0.2450 

SIonKsiion  per  inch  under  strain  at  elastic  limit do .001700 

Bedactionin  diameter  at  point  ef  mptare do 134 

Redaouou  in  area  after  rapture,  per  centam  of  original  section 48.3 

Position  of  raptnre ".70  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'M7,  ".82* 


TESTS   OF  IHOH,    STEEL,   AND  OTHEB  lUTEBtALS. 

Ko.  3293. 

Diameter,  ",5o4. 

SecdonaJ  ana,  ^  square  inch. 


Gtweral 


inoli  or  «nlcfaulwcttM poonda..        H.MO 

—  i>wux  trt  oriX^BtitiMaa do....        4S.0W 


'SS^^ltS^ 


Jl£^^  mr^o" '■"-"■' * *Oiyi  ikptitiaimiimtiwliignmiiiirmel^ 


50  TESTS   OF  IBON,  STEEL,  AND  OTHEB  MATERlAl^. 

Ko.  3294. 

Marts,  55?^ 

Diameter,  ".604. 

Sectional  ares,  .20  nqaare  iaoh. 


0«aeral  fiMMMry. 

Tdufle  itniigth  per  ■qom  Inah  of  o'lcUulw 
SUatio  limit  pet-  Hiura  iaoh  of  oriftiaal  ■eoUtt 
WDBgUiBD  per  Iaoh  Bfter  raplDTC 


■toDfUlMi  per  loch  < 
IC«d*U)tk>D  in  diudeUu  ■*  uvu 
BedaBtloD  la  u«it  (tfter  npn 

Pmllioaof  rapliue 

Chancier  of  Grokea  tarlhae. 


InatelMUeUolt 

B,  per  oeniaia  of  otlclnal  m 


TESTS   or   IHON^    BTSELy   AND   OTHSS  MATERIALS. 
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Harks.  ?S»^ 

I>ianieter,  '^505. 

Sectional  area^  .«>  sqaare  inch. 


T«tol  /^wiOMre;  P"* 


SxtoceaalTe 

eloDiraiioii 


A  000 

».0OD 
K,000 
«iODO 

4Z0OO 
43,000 
44,000 
45.000 
40,000 
47.000 
48,000 
4ft,  000 
50.000 
52,000 
54,000 
58,000 
58,000 
00.000 
02,000 
04,000 
00,000 

eaooo 

70.000 
72,000 
74.000 

7e.ooo 

78.0OO 

so.ooo 

82.000 
84.00O 
88.000 
80,900 


.OOOIOO 

,oo<y2so 

.000450 
.OOOiiOO 
,OOOHOO 


OOIIOO 
001300 
001350 
001400 


CONOCO 


.OOTIOO 

.OOTOOO 

.OO^O-'jO 

.  010900 

,Ol2«SO 

.01M>00 

.OITOOO 

.Ol»150 
.OC211SO 

o:^4&oo 

02TOOO 
*  030300 
034X50 
.  038T50 


\ 


OA&OOO 

'  0€K?000 

OT3T50 

"loooo 

.a354> 


XmcIL 
O. 

.OOOIOO 
.000150 
.000200 
.000  L50 
.000200 
.000150 
.000150 
.000200 
.000050 
.000000 

o. 

.000050 

.000550 

.002650 

.001700 

.000850 

.000800 

.001150 

.001850 

.001950 

.002150 

.002050 

.002100 

.002000 

.002750 

.002500 

.00:000 

.003850 

.OOMOO 

.004750 

.000000 

.0O5S0O 

.007000 

.011750 

.010250 

.0450 

.0200 


PermaiMBt 


penoMieiit 


a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inek. 


0. 


Initial  ImO. 


SlMtlo  llmiL 


TeMfle  ttrength. 


OtneNU 


Umf^ikn  per  InoU  » 


^^^^ ^of  original  seotSon pottnda. 

■iiiol*  o^  «**«*''**  ••®***^'' <*o  •• 

■^  x'O.-p^aTO-  --...-.- ...ineh 


.       %.  -SSl«r  Btrtiin  at  elMtio  limit do 

^^^r      ^*^bi.^2fc  «K>\nt  «' ^'ttPtnre do 

BvlMCion  in  ^****^7£z^<mS%x%i^  P«'  oentam  of  original  Metion 

jgtaetion  in  nroafc  »»«*  ^^^'^ 

ftAkinrfmpt<^*---^;>iie 

2S^"i?S5S"-S52Sf- 


80,200 

44,000 

0. 22M) « 

.  001450 

.115 

40.3 

".56  from  neck 

silky 

".13,  ".aa» 


52  TESTS  OF  IBON,    8T££L,   AND   OTHER  MATERIALS. 

« 

KO.S300. 


Marks,  bt^u 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

Elongation 
per  inoh. 

SaooeMlTB 

elongation 

perlnoh. 

Permanent 
aet. 

SoooeaaiTo 

permanent 

aet. 

Bemarka. 

Total. 

Persoiiftre 
Inon. 

Poundi. 

200 

1,000 

2,000 

8,000 

4.000 

6.000 

6,000 

7,000 

8,000 

8,200 

8.400 

8.600 

8.800 

9,000 

9,200 

9,400 

9.600 

9.800 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12.800 

18,200 

13,600 

14,000 

14,400 

14,800 

16.200 

16.600 

16,000 

16,400 

16.800 

17,000 

• 

Pwnd$. 
1,000 
6.000 
10,000 
16.000 
20.000 
26,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47.000 
48^000 
49,000 
60,000 
62,000 
64.000 
66,000 
68,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
88,000 
84.000 
86,000 

0. 

.000100 

.000250 

.000400 

.000650 

.000760 

.000950 

.001100 

.001260 

.001300 

.001300 

.001350 

.001400 

.001500 

.005500 

.006050 

.006»S0 

.008000 

.008900 

.010860 

.012900 

.016000 

.017000 

.019500 

.022100 

.025000 

.027500 

.OolOOO 

.034750 

.039260 

.044000 

.040000 

.057260 

.064000 

.079760 

.1050 

.1500 

IndL 

0. 

.000100 
.000160 
.000160 
*  .000150 
.000200 
.000200 
.000160 
.000150 
.000050 

0. 

.0^0060 
.000050 
.000  00 
.00000 
.000650 
.000900 
.001050 
.000900 
.001950 
.002050 
.002100 
.002000 
.002600 
.009b00 
.002900 
.002500 
.003500 
.003750 
.004500 
.004750 
.006000 
.008250 
.006750 
.015750 
.026250 
.0460 

0. 
0. 
0. 
0. 
0. 

a 

Oi 
0. 
0. 

JmA. 
0. 

• 

Tnitlalload. 
SUatloBmll 

Tensile  strength. 

Omerdl  •ttmmary. 

Tensile  strength  per  sqnare  inch  of  original  seotion ponnds..       86^000 

Elaatio  limit  per  sqoare  inch  of  original  seotion do  ...        46,000 

Elongation  per  inch  after  ruptnre ^ inch..       O.2500 

Elongation  per  inoh  nnder  strain  at  elastic  limit do 001600 

Sedaction  in  diameter  at  point  of  mptare do .115 

BedacUon  in  area  after  raptare,  per  oentnmof  originsl  seotion 40.8 

Position  of  rapture ".89fromneek 

Character  of  broken  surface silky 

Elongation  of  inoh  aeotiona ''.SI*,  "JO 
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VXmT 


Ho.  3301. 


Diameter,  '\5K, 

Seetiiml  aret^  ^  square  inoh. 


iMJL 


1.000 
^•00 

nooo 

7. 
HOOO 

14, 4« 
II.  Ml 

ii,aM 

11,100 
U.OM 

aw 

I3,W 

5* 

17.  IN 


S3;  000 

64,000 

5S.00O 

M.00O 

57,000 

SS^OOO 

50.000 

00.  OM 

02.000 

•1,000 

tt,000 

08,000 

TO^OOO 

72;  000 

74,000 

70^000 

78^000 

80,000 

02.000 

84,000 

06,000 

ft<,000 

00,000 

02,000 

ta^MO 


A 

.000100 
.000300 
.000160 

.oooocw 

.000750 
.000900 
.001100 
.001250 
.00U5O 
.001090 
.001700 
.001750 
.001800 
.001850 


000190 
0(K>lflO 
000150 


.000400 

.00»75O 

.000760 

.010400 

.OllSOO 

.018700 

.010000 


ooioao 

002350 

,  ooiooo 
.oooes&o 

.000000 


.01»7»O 

.osaooo 

.O-MTSO 


.001700 


002700 
003000 


.031000 

.033750 

.0377  SO 

.002300 

.047TSO 

.054500 

.063odO 

.«750 


.  OO27S0 
.004000 
.004550 


.uooo 


OO6750 
009000 

.0119 
.0250 
.0000 


PennuMnt 


Ol 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnceeMlTe 


InA. 


Inlttalload. 


XlMtioltaBit» 


TcBiOe  •tTCBgfh. 


flado  Ibitt  per  aqnju^  In 
ftBptfimpnrlnrh  ftfter  i 
flaiiliOD  per  indi  ander 


Ooiooroi  9ummary. 

orifcin^l  *^^oi^ poands..       11,800 

■^^  ,,^,^^^ixia3iaocUmi do  ...       M,000 

or  <at^^    ^^. ^^,j_       ^175^ 

"^Utstlo  Umit do 001800 

liliMitfawi in  diameter  at  P<»»*_^*^^.^7Untgm  of  origfaufcl  aection 4S.8 

litetoiB aiea  after  mp*»»»i^;7^,. ".aOfromiMek 

GteMlir of  broken  surlkoe -^-^ «a(^''.a6* 
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TESTS   OF  IROHy   STB£L,   AND   OTHE&  HATEBIALS^ 

No.  33Q2. 


Marks,  g  $1^5 
Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

EkmgBltiUm 
per  inch. 

SuoeeaeiTe 

elon{[»tkm 

per  inoh. 

PeiBMaeni 
■et. 

• 

Sacoeettre 
pennMieiit 

aet. 

* 

TotaL 

Per  iqiMre 
inob. 

Pound*. 

200 

1,000 

2.000 

8,000 

4,000 

8^000 

6,000 

7,000 

8.000 

9.000 

10,000 

10,200 

IP,  400 

10,600 

10,800 

11,000 

11,200 

11,400 

U,600 

11.800 

12,000 

12,400 

12,800 

13,200 

18,600 

14,000 

14,400 

14,800 

16.200 

16,600 

16,000 

16,400 

16,800 

17,200 

17,600 

17,880 

P9und$. 
1.000 
6,000 
10, 000 
16.000 
20,000 
26.000 
30,0U0 
85.0U0 
40.000 
46,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000. 
66,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72.000 
74,000 
76.000 
78,000 
80,000 
82.000 
84,000 
86.000 
88,000 
89,150 

0. 

.000150 

.000900 

.000500 

.000700 

.000900 

.001050 

.001200 

.OOJ400 

.  001.550 

.001750 

.001800 

.004250 

.008500 

.009100 

.009000 

.010860 

.011750 

. 012750 

.  013750 

.014850 

.017000 

.019260 

.021500 

.024500 

.027250 

.081000 

.034250 

.038000 

.  043250 

.049000 

.056000 

.066260 

.079000 

.1050 

.1600 

Inch. 
0. 

.000160 
.000150 
.000200 

.000200 

.000200 

.000150 

.000150 

.000200 

.000150 

.000200 

.000050 

.002450 

.004250 

.000600 

.000800 

.000950 

.000900 

.001000 

.001000 

.001100 

.002150 

.002250 

.002250 

.003000 

.002750 

.003750 

.003250 

.008750 

.005250 

.005750 

.007000 

.010250 

.012750 

.0260 

.0450 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastld  limit 

TeosOa  atraaftli. 

•  •■•«••••••• 

1 

Q^neral  Bummary. 

Tensile  atreni^h  per  square  inch  of  original  aeotioii ponnds..       89,150 

IBlasttB  limit  per  aqoare  inoh  of  original  secUoa do....       61, 00* 

Elongation  per  inon  after  rupture inoh..       O.SMM 

Bloagation  per  inch  under  strain  at  elastic  limit : do OOiMO 

Sednodon  In  diameter  at  point  of  rupture do .115 

Bed  action  in  area  after  rapture^  per  centum  of  original  section 40^3 

Position  of  rupture ".66  i^com  neek 

CharaeAerof  broken  surface silk; 

BAongatioaiof  inohseoUona ".SO*,".!) 


TESTS   OP  mON,    STEBL,    AND   OTHER  MATEBIALS. 


Diameter,  ".605. 

Sectiooal  area,  .20  sqaare  iocb. 


«— / 

t=tt 

■^ 

SmommIts 

BMarlu. 

T~i  "dT-j'"^ 

ksl  isr-ssss 

.oooiao 

:sa 

.OOOIM 

;SSiS 

.000300 

'OOOOM 

:oooua 

.O0O4M 
1         '.003400 
\         loolMO 
1         .OOOTM 

1       .ooiow 

.000800 

.002UO 

.0021M 
.002300 
.OOHM 

:O03W0 
.003100 

;0043M 

loon 
'.otoo 

iMft. 

Iiuk. 

t. 

iBHUllwd. 
BluUc  limit. 

TMultortMCth. 

if  i 

.CfOOSOO 

.oousso 

.001400 

:ooi9«M 

.001S50 
oata&o 
ooieoo 

.001050 

-oonoo 

'OOHTOO 
.003100 

.012300 

1??!     --" 

i  i 

AM       n,M) 

ss   ass  1  --sssa 

nS        S.SS   \       •'>~° 

!.!»        "-^^S    \       :iaoo 

General 

BbUii linlt nee  ■qomre  '"•'".Mt,--,       Inch.,        0.  IWW 

BSpSrp^o^»«*3'"  "SSr.it  eUtUollml. J" W'™; 

2w^i«5.»™=S.-?ir^iSr*>''''''P"'"    -vijLi:.; -,:i:^; -       ii^ 

BKlVar  rnp'*"™-  "^ •  "7. ".M  ftom  n*ok 

— .".V.'.V.'.'.V.'.'.V.'.'.V.  .V.V.'.'.V.V.'.V.V.  .7//.'.*.'.'.'.'.'.'.'.'."  V.V.V>'.a)',  ".n 


56 


TESTS   OF   lEOK,    STEEL,    AND   OTHER  HATEBIiXS. 


Ko.3463. 

Marks,  S^S 

Diameter,  ".506. 

Sectional  area,  .20  sqaare  inch. 


Applied  loadB. 

per  inch. 

SucceasiTe 

elonKation 

per  inch. 

Pttrmaneiit 

ML 

SncoeMive 
pennAoent 

ML 

Remarke, 

TotaL 

Per  wraare 
inon. 

Povndt. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

9,200 

9,400 

9.600 

9,800 

10,000 

JO,  200 

10,400 

10,600 

10,800 

11,000 

11.200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

18,600 

14,000 

14.400 

14,800 

15,200 

15.600 

16,000 

16.400 

16,800 

17,070 

Povndt. 

1,000 

5,000 

10,000 

15.000 

20,000 

25.000 

80,000 

.35,000 

40,000 

45,000 

46,000 

47,000 

48,000 

49,000 

50,000 

61,000 

52,000 

53,000 

54,000 

65,000 

56,000 

57,000 

58,000 

59,000 

60,000 

62,000 

64,000 

66.000 

68.000 

70,000 

72.000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

85,850 

Ineh, 
0. 

.000100 
.000800 
.000400 
.000600 
.000750 
.000950 
.001100 
.001250 
.001400 
.001450 
.001500 
.001650 
.001600 
.005550 
.008050 
.008750 
.009800 
.010900 
.011850 
.012850 
.018900 
.014900 
.016060 
.016750 
.019850 
.022550 
.025850 
.029000 
.032100 
.036250 
.041050 
.046750 
.058500 
.063260 
.074350 
.1000 
.1450 

Ineh, 
0. 

.000100 
.000200 
.000100 
.000200 
.000150 
.000200 
.000150 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 
.003950 
.002600 
.000700 
.001050 
.001100 
.000950 
.001000 
.001050 
.001000 
.001150 
.000700 
.003100 
.002700 
.002800 
.003650 
.003100 
.004150 
.004800 
.005700 
.006750 
.009750 
.011100 
.025650 
.0450 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  loaa. 
BlMtio  limit 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  orieinal  section pounds..       85,350 

ElAsticllmit  per  sqaare  inch  of  originaiseotion ...do 49,000 

Elongation  per  iDoh  after  mptare inch..       0.2350 

Elongation  per  inch  under  strain  at  elastic  limit do 001600 

Eednotion  in  diameter  at  point  of  rupture do .116 

Seduction  in  area  after  ruptare,  per  centum  of  originaiseotion 40.3 

Position  of  rapture ".66fh>mneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 4 ".38%  ".14 


•  .,  m  ^W  m 


\ 


// 


eo  jof^     -  -  — \ 


H  Ex  No  16  50, 1. 
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JACKETS  FOE  S-S-IHCH  B.  L.  BI7LBS. 

No.  3244. 


aSSmJT 

TjJC 

Seotiooal  area,  .20  square  inch. 


\ 


Person 
incn. 


l.OUO 
5,  OOO 
10,O0O 
19,000 
20,000 
25^000 
80,000 
85,000 
40,000 
45,000 
50,000 
51,000 
52.000 
53,000 
54,000 
56^000 
66,000 
57,  OOO 
68,000 
S9,000 
00.000 
02,  OOO 


««-999 


7-4.000 
7«.000 

8A,  OOO 

oo. 


inob. 


O. 

.000100 
.000250 
.000400 
.000550 

.000700 

.000850 

.001000 

.OO1I50 

.001350 

.001550 

.001700 

.002250 

.003700 

.004750 

.003600 

.CMM500 

.007400 

.  008250 

.000300 

.010150 

.  O11050 

.  014200 

.  010000 

.  018200 

.  O20500 

.  023000 

.025000 

.028750 

.031200 

.034MM) 

.038250 

.043100 

.  048500 

.  056250 

.  0750 

.  1250 


SaCCMBlVB 

elongation 
per  moh. 


0. 

.000100 
.OOOIM 
.000150 
.000150 
.000150 
.000150 
.000150 
.000160 
.OOOCOO 
.000200 
.000150 
.C00550 
.00:450 
.001000 
.000050 
.000000 
.000900 
.000)150 
.001050 
.000050 
.001700 
.002250 
.001800 
.002200 
.002300 
.002500 
.002000 
.003150 
.002450' 
.003300 
.003750 
.004860 
.005400 
.007750 
.008750 
.0500 


PermMi«n( 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SncooaalTe 


Initial  loud. 


BlMtio  Umii. 


TansOe  strength. 


General  •nmmary. 

«aT&a.re  inch  of  origlmd  section poonda..       03,850 

lenriki stTe»Ktl»  P«^^^  i„oh  of  original  section do  ...       60  000 

mSft limit !»««'  •*1?*JS.«-  rapture inch..       0.1660 

SK^Sil»S^i^^ir.^iB»telaaticliBdt do 001560 

3toneafcioi»perltt«»j™.-.«oint  of  rupture do...  j076 

T^tkmof  roptnro   --    r/J^' granular;  silky  ecoentrio apot 

^5."'o?S^.S52Sr::: .-^ ".».«.«. 


J 
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TESTS    OF    IRON,    STEEL,    AND  OTHER   MATERIALS. 


1^0.  3245. 
Marks,  ^^^ 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 


Applied  loadK. 


Perftqoflre 
inch. 


Povndt. 

aoo 

1,000 

2,000 

3.000 

4,000 

5,000 

0.000 

7,000 

8,000 

9,000 

0,200 

0,400 

9.000 

9,800 

10,000 

10.200 

10,400 

10.600 

10.800 

11,000 

11,  aoo 

11,400 

11.600 

11,800 

12.000 

12.400 

12,800 

13,200 

18,600 

14.000 

14,400 

14,800 

15.200 

16.600 

16,000 

16.400. 

16.800 

17,200 

17,600 

18,000 

18,400 

18,700 


PoundM. 
],000 
5,000 
10.000 
16,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45.000 
46.000 
47,000 
48,000 
49.000 
60,000 
61,000 
5i,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64, 000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88.000 
90.000 
92,-000 
98,950 


Eloii<;atlon 
per  inch. 


Inch. 
0. 

.000100 
.000250 
.000450 
.000600 
.000750 
.000950 
.001100 
.001290 
.001450 
.001500 
.001560 
.001550 
. 001650 
.002460 
.  003500 
.004600 
.005500 
.006250 
.007100 
.008150 
.009000 
.000800 
.010550 
.011350 
.018250 
.015500 
.017250 
.019250 
.021400 
.024000 
.026760 
.029760 
.032600 
.035750 
.039800 
.044500 
.050000 
.057500 
.0650 
.0800 
.1250 


Saooessive 

elonsAtion 

perlnoh. 


Inch. 

0. 
.000100 
.00U150 
.000200 
.000150 
.000150 
.000200 
.000160 
.000160 
.000200 
.000050 
.000050 

0. 
.000100 
.000800 
.001050 
.001100 
.000900 
.000750 
.000860 
.001050 
.000650 
.000800 
.000750 
.000800 
.001900 
.002250 
.001750 
.002000 
.002160 
.002600 
.002750 
.003000 
.002750 
.008250 
.004050 
.004700 
.005500 
.007600 
.0076 
.0150 
.0450 


Permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnoceMlYe 

pecmaaenl 

ML 


Inch, 


0. 


Bemarks. 


Initial  load. 


Elutlo  limit 


TeoaQe  itrength. 


Oeneral  9ummary, 

Tensile  Btrength  per  square  inch  of  original  section poimdi..       06,950 

Xlastic  limit  per  sonare  inch  of  originalseotion do 40,0<M 

Elongation  per  incn  after  rapture inoh..       0. 16M 

Elongation  per  inch  under  strain  at  elastic  limit do 001669 

Reduction  in  diameter  at  point  of  rupture do .OSi 

Bednction  in  area  after  rupture,  per  centum  of  original  section 20.  6 

Position  of  rupture ".OOfhNBneck 

Gharaoter  of  bioken  surfisee,  granular;  dull  spot  at  oiroumfereDoe.    O^ned  small  oraoks  in  tiM  sar- 

£ice  of  stem. 
Elongation  of  inch  sections 'M2;"19* 


i  OF   IRON,     8T£EL,    AHD   OTHER   HATEBUL8.  59 

No.  3267. 


Marts,  "t^J 

Diameter,' ".505. 

Sectional  are^  .30  sqaare  inch. 


oooiw 

-OOOIM 

,oo«;m 
:ooiMo 

'.OOISN 
-OOIMO 

'OOIIM 
.OOIMO 
.0«1«M 
.MIMO 
.002210 

iousoo 
.ooasw 

loosBoo 

;»OTSoo 

Gtntral  tummarg. 
I«*«rtc«Bi'kpe' •*>'^!j^^r  oriKiii»r.«iion  not  well  d«flDiid do...       M.Mb 

tbw(«i™pMtocbiu»d«ifi"t'^,„p„„  do 0« 

1.4irti«to«»<i»*at"*Pf^r_.  MTosBtiiBororlclDilHotioii a,» 

SrfiiiOmta»««»n«t"»P*"'^  ™. ", ",Mfroinii«>k 

TtdOoattTDptaie 1;"!!."'"        onnolu;  dollipotMUw  otreumfBTMie* 

antucotteBlMiiwi™^  -■-  \ ; .„ ".»-,".l» 

»OBptWmidln«h>e«*^<** 


60  TEoTS  OP  XEON,   STEEL,    iND  OTHEE  MATBBIAL8. 

•  No.  3258. 

Marks, '%%' 
Diameter,  ".606. 
Seotional  area,  .20  aquare  inch. 


OiKsral  tunnary. 

ihnmclw  of  ^tokm  larfwe,  gTUukr,  ndiaUns  from  >  doll 
onskf  in  ■nrface  of  ■leiu. 
lloDfa&ni  of  luoli  HoUou 

■pot 

Is 

tl»olr. 

TESTS   OF  IRON,  STEEL,  AND   OTHER   HATERIALa 
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Ifo.  347& 

I>iameter/  '^.505. 

BecUonskl  area,  .20  square  inch. 


j,ooo 
e^ooo 

10,009 

is,ooo 

90,OOO 
9S.OOB 


as,ooo 

40,000 

4e,ooo 

47.  OOO 
4fllOOO 
49,00O 
fiO.OOO 
01.000 

ffa,ooo 

M^OOO 

6fi,0C»O 

a&,ooo 

sn,ot>o 


50.000 
00.000 
02,000 
04  OOO 


08,000 

70,000 

72,000 

74.0OO 

70,000 

78,000 

80,  OOO 

82,0€K> 

84.000 

80,000 

9(2,000 

08,000 


uoli. 


.000100 
.0002M) 
.000400 
.000550 
.000700 
.000000 
.001050 
.001200 
.001400 
.001500 
.001550 

.ooieoo 

.OU1650 
.001700 
.001700 
.  OO17J0 

.  ouisoo 

.001050 

.003400 

.  004350 

.003250 

.000400 

.0**0000 

.OO7ii50 

.000250 

.011000 

.012550 

.  014500 

.017250 

.010000 

.€KS0500 

.022500 

.023600 

.026850 

.029500 

.032850 

.095850 

.039850 

.044500 

.O5UU00 

.056750 

.006000 

.0800 

.1300 


SaecessiTe 

elongatioa 

pwiaoh. 


0. 

.000100 
.000150 
.000150 
.000150 
.000150 
.000200 
.009150 
.0OUI5O 
.000200 
.OOOIOO 
.000050 
.OOHklO 
.00)050 
.O00U5O 

0. 

.000050 
.000050 
.000150 
.001660 
.OOtiOoO 
.000000 
.Ouli'iO 
.000500 
.000950 
.001400 
.001750 
.001550 
.001960 
.002750 
.001750 
.001500 
.002000 
.001100 
.003050 
.002850 
.003150 
.003200 
.003800 
.004850 
.005500 
.006750 
.011250 
.0120 
.0900 


PemaiMiit 


Ol 
Ol 
0. 
0. 
0. 
Ol 
0. 
0. 
0. 


SaeeeatiTo 


laltlal 


ElMtieUiBit 


Tenafle  atrvngtlL 


General  eummary, 
flouttre  Ineh of  original  Metka ponnds..       99,650 

5S2^^^too5^Mder»tr»iii  at  elMito  limit do 001800 

52RSSS?2?«wneter«tlK^nfc  of  rapture do  ...  .046 

^Si^SSSi  te  iSi2rt«r  rnprta^  16.9 

iSS^^^raDtare ".70fttmiBeck 

cSrMter  of  moken  vnrtttoe,  graanlar;  dnU  apot  at  tlie  oiroamfenmoe.     Opened  cnuska  in  aarfkce  of 

,«C  iBok  aectJoifio ••— •• • "•l^  ".18* 
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TESTS  OF  IBON9  STEEL,  AJH)   OTHEB  MATERIALS. 


Ko.  3477. 


Marks,  ^^^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


Total 


PoundM. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10. 0<K) 

10.200 

10,400 

10,600 

10.800 

11,000 

11,200 

11,400 

11.600 

11.800 

12.000 

12.  400 
12,800 

13,  200 
13,600 
14,000 
14. 400 
14,800 
15. 200 
15, 6U0 
16,000 
16,400 
16,800 
17,200 
17,600 
18.000 
18,400 
18,800 
10, 200 
10,600 
20,000 
20.400 
20,580 


Per  saaare 
incn. 


Pounds. 
1.000 
5,000 
10,000 
16,000 
20,000 
25.000 
80.0U0 
35.U0O 
4O,0U0 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55.000 
56,000 
57,000 
58.0UU 
50,  000 
60,000 
62,000 
64,000 
66,000 
68,000 
70, 000 
72, 000 
74.000 
76.000 
78,000 
80.000 
82,000 
84.0U0 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100.000 
102,000 
102,900 


Elonntton 
peruiGlL 


Inch, 
0. 

.000100 

.000250 

.000350 

.000500 

.000700 

.000900 

.001050 

.001250 

.001400 

. 001650 

. 0016J0 

.  001700 

.001750 

.OU1800 

.001900 

.  002100 

.002700 

.003850 

. 004830 

.005650 

.007250 

.009000 

.010650 

. 012100 

.014000 

.01 '050 

.017500 

.010150 

.021250 

. 024000 

.  026250 

.  028750 

.031250 

.  033750 

.037500 

.041350 

.046150 

.051750 

.059250 

.0650 

.0850 

.1650 


SnocessiTo 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000150 
.000100 
.000150 
.000200 
.000200 
.000150 
.900200 
.000150 
.000250 
0. 
.000050 
.  0t'0U50 
.000050 
.OOOUK) 
.000200 
.000600 
.001150 
.001000 
.000800 
.001600 
. 0U1750 
.  001650 
.001450 
.0019U0 
.001050 
. 002450 
.001630 
.  002100 
.002750 
.002250 
.002500 
.002500 
.002500 
.  003750 
.003850 
.004800 
.005600 
.  007500 
.  0C575O 
.0200 
.OdOO 


Permanent 
set. 


Inek. 


0. 
0. 
0. 
0. 
0. 
Oi 
0. 
0. 
0. 


Snooeaeive 

permanent 

aet. 


Inch, 


Initial  toad. 


Elaatio  limit. 


Tensile  etrength. 


GeneriH  summary. 

Tensile  atrength  per  aqnare  inch  of  original  aectlon poands..     102; 900 

BLaatio  limit  per  square  inch  of  original  aection do....       65,000 

Ifilongation  per  inch  after  rapture inch..       0.2200 

Skmgation  per  inch  under  strain  at  elastic  limit do OOIBM 

Reduction  in  diameter  at  point  o   rupture do....  .065 

Beductionin  area  after  rupture,  per  centum  of  original  aectlon 23.9 

Position  of  rupture ".T6 

Charaoter  of  broken  aurfiioe granular;  dull,  flaky  line  of  metal 

Blongati(Hi  of  inch  aectiona "ja,".23* 


ZESTS   OF  IBON,    STEEL,    AND   OTHSB  MATEEIAL8. 
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No.  3246. 

Marks,  ^fjt^ 

lyiameter,  ^^.505. 

SectionBl  area,  .20  sqnare  inch. 


I 


mqu. 

BCA. 


200 
1,000 
2,000 

8,000 
4000 
5^000 

fi^OOO 

7,(100 
$,000 
9.000 
0,200 
1^4(10 
0,000 
0,800 
10,000 

io,aoe 

10,400 

10.600 

10,800 

11,000 

11,200 

11,400 

aOQO 

11,800 

12,000 

12,400 

12,800 

13.200 

13,000 

14,000 

14,400 

14,800 

15,200 

U.60O 

If^OOO 

16.400 

16,800 

17.200 

17.600 

18.000 

18,400 

18,000 

10,200 

10,600 

»,00O 

20,400 


6,aao 

IS,  000 
20,000 

2&,000 

sot,  000 

3S,000 

40,000 
4^000 

40.000 

47,000 

4«,000 

49.000 
50,000 
51,000 

52,000 

5S,0€»0 

54,000 

55,000 

50,000 

57,000 

58.000 

60,000 

00.000 

62. 000 

04,000 

<!0,000 

68,CK)0 

70,000 

72.000 

74.000 

7«,000 

7S.OCO 

SO.  000 

S2,000 
»4,000 
80,000 

8a.ooo 
00.000 

02.000 

00,<HI0 
98.  000 
100.000 
102,000 


O. 

.000150 

.000300 

.000900 

.000090 

.000000 

.001000 

.001200 

.0012(50 

.OOlSfiO 

.001000 

.001650 

.001700 

.001750 

.0.2000 

.0095(ft 

.008200 

.004000 

.OO47S0 

.OO52S0 

.005900 


.C»OT2S0 
.C»O7850 
.006600 
.010250 

.  011750 

.013500 

.015000 

.016560 

.  O182S0 

.020250 

.022100 

,  0*21500 

.026530 

.010060 

.062350 

.035100 

.037000 

.041750 

.046260 

.051500 

.0550 

.0600 

.0800 

.1200 


SaooMsive 

elongation 

per  inch. 


0. 

.000180 
.000150 
.000200 
.000150 
.000150 
.000200 
.0(10200 
.000150 
.000200 
.000050 
.000050 
.000050 
.OOOOTiO 
.000250 
.000500 
.000700 
.000800 
.000760 
.000500 
.000750 
.000660 
.000700 
.000600 
.000790 
.001660 
.001500 
.001750 
.001500 
.001550 
.001700 
.002000 
.001850 
.002400 
.0<)20;i0 
.002500 
.008H00 
.002750 
.002800 
.003850 
.004^410 
.005250 
,0085 
.0050 
.0200 
0400 


P«nDHMnt 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaoceMiTe 
permanent 


Initialloiid. 


Blaotio  IlmH 


Tenafle  atrengih. 


Chneral  eummary. 


»«.^n*  »t««««»  p«r  "ati^^tocb  of  original  iection ponnda..     102,000 

Sf^?iwS?5er  iQtMffe  inch  of  original  aecUon do  ...       49,000 

S^^JSi\S?lnob  after  rnptare inch..       0.1900 

S°'^SSS  5S  Sob  undw  •*»*«•»  «»<«tic  limit do 001750 

2SS5^to£2?^*tpointofnipture  ......    ...    do 005 

S^S^^^Smb  te  area  after  ruptare,  per  oontam  of  original  eectian S4.0 

SS^Wofruptnre ".80  ftom  neck 

r«SSIuBi«r  of  DTolton  awTflaoe aOky.  60  per  cent.;  granular,  40  per  cent 

SEStSELr^  HMsk  aeottona •...Aia,".26* 
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TEBIS   OF   IRON|    ST££L,    AND    OTHE&   MATEBIALS. 


No.  3247. 


Marks,  «  fa 

Diameter,  ''.605. 

&3ectioDal  area,  .20  square  inch. 


AppUd   loads. 


TotaL 


Poundt. 

aoo 

1.000 
2,000 
8,000 
4,000 
fi,000 

e.000 

7,000 
8,000 
0,000 
0,200 
P,400 
9,600 
0,800 
10,000 
10.200 
10, 400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
18,200 
18,600 
14,000 
14,400 
14,800 
16,200 
15,600 
18.000 
16,400 
16.800 
17,200 
17,600 
18,000 
18,400 
18,800 
10,200 
10,600 
20,000 
20,400 
20,800 
21  200 
21,880 


Per  Moare 
inctn. 


Poundt. 
1,000 
ft,  000 
10,000 
16,000 
20,000 
26;  000 
80,000 
36,000 
40.000 
46.000 
46,000 
47,000 
48,000 
48,000 
60,000 
61.000 
62,000 
63,000 
64,000 
66,000 
66,000 
67.000 
68.000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90.000 
92,000 
94,000 
06,000 
98,000 
100,000 
102,000 
104,000 
106.000 
106,900 


Blongatfon 
per  inch. 


Inch. 

a 

.000160 
.000260 
.000460 
.000660 
.000800 
.001000 
.OOI'J60 
.001400 
.001560 
.001650 
.001700 
.001760 
.001760 
.001800 
.001860 
.001900 
.002060 
.002400 
.003000 
.003400 
.008760 
.004200 
.005000 
.005600 
.007550 
.008260 
.000360 
.011000 
0-2650 
U I 4250 
.016000 
.017000 
.019750 
.021800 
.023500 
.025650 
.028250 
.030600 
.033260 
.036500 
.039o00 
.043000 
.048000 
.053400 
.0575 
.0650 
.0900 
.1160 


SnoceaaiTe 

elongation 

per  inch. 


Inch. 

0. 

.000100 
.000160 
.000200 
.000200 
.000150 
.000200 
.000260 
.000160 
.000150 
000100 
.000050 
.000060 

0. 
.000060 
.000050 
.000050 
.000150 
.000360 
.000600 
.000400 
.000350 
.000450 
.000800 
.000600 
.001960 
.000700 
.001100 
.001660 
.001660 
.001600 
.  001760 
001600 
.002160 
.002050 
.001700 
.002150 
.002600 
.002360 
.002650 
.003250 
.003000 
.003500 
.006000 
.005400 
.0041 
.0075 
.0250 
.0260 


Permaoent 
■et. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


SveoeMlve 

permanent 

■et. 


0. 


Jim*. 


fiemarka. 


Initial  load. 


ElasticUmit. 


Tensile  stren«th. 


General  mmmary. 

Tensile  strength  per  square  inoh  of  oriclnal  seodon ponnda..     106^900 

Blastio  limit  per  sqnare  inoh  of  original  seotion  do 62,000 

Elongation  per  inch  after  rapture inch..       0.1600 

Elongation  per  inch  under  strain  at  elastio  Umit do 001900 

Reduotion  in  diameter  at  point  of  rupture do....  .076 

Beduction  in  area  after  rupture,  per  oentum  of  original  section 27.4 

PoMitionofrni^nre ''.TO  fhnn  neck 

Charaotor  of^oksn  snrfsee granular,  60  per  cent,  j  rilky,  40  per  oent. 

Elongation  of  inch  aeotioDa .^.•. •-•-.,. ^ *Cll,  ".21** 


TESTS   OF  ISOS,    STEEL,    AND  OTHSE   mTEEUU.8. 
Ko.  3269. 


Marts,  %fji^ 
Diameter,' ".505. 
Secdoual  area,  .20 


tnnti  of  orieliul  Metko  . . 


itaiIittonperlnc!i»f<«'^^J'^'^~Bt«'I*'tlo  limit "lo OOITW 


itaa.ji-it  n.T5r'."r,rpV«re^ 


n«nu  ■ii-T>"^'^^t^i^  °'  roptoni  ....       


rwa  sin  raui.ui.D ,. anioiilaT, U MTMOt i  allk j, M per cesL 

CtaBcUBoffitokentw^'^--: , ".. ,..,.\7..., 'Tl,".»' 

QopUoD  of  locb  ft«jH''H"  -  - 


G6  TESTS   OF  IROK,    STEEL,   AND   OTHEB    UATEBUL8. 

No.  3260. 

Marks,  %%' 

Diameter,  ".605. 

Sectional  ar»a,  .20  square  incli. 


Gentral  ttrnmarg. 
9  atreDRth  pet  aqokre  Ine 


oninUoD  p«r  inch  andrratnfai  U  olutlD  limit 

iHidncUan  in  diunsler  >t  point  of  rapture 

BeduetloD  Id  4tm  titer  rapture,  per  oeoUun  a(  orictsal  MOtloa 


BI.OM 


TeaaOe  atreDRth  pet  aqokre  Ineh  of  orielni 
Slutlc  limit  per  aqoare  Inch  of  orlsiiul  ■» 

EloDgkUan  per  IdcIi  nfler  rpptare 

EloninUoD  per  inch  andrr  atnln  %l  fllaatlo 
Bednction  in  diunsler  >t  point  of  rapture 
BeduetloD  Id  4tm  titer  rapture,  per  oeoUu 

Poaltlonof  mptora _ 

Chttnctcrof  broken  anrftea giunlar,  Mparoiat.  i  »lSkj,  U  par  Mat. 

noogation  of  liwh  (ection* .".17*,  ".U* 


TESTS   OF  IBON,   STEEL,   AND  OTHEB   MATEBIALS. 

No.  3313. 

Diameter,  ".505. 

SectiooaJ  araa^  .20  sq  aare  inch. 


Omeml  nuBauiry. 


iBuiteMttnmiiper  "2°,"^^  „f  original  MOtbrn... 
v:toBtaltolt»«i«\»»"J°^„'iaTe 


rf'Eioien  »"^'™'"'**°"*"'  dnD  «pol«  thfloimnmi 
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TESTS    OF   lEON^    STEEL,    AND   OTHEB   MATERIALS. 


No.  3314. 


Marks,  ^^ 

Diameter/".505. 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 


Total. 


Pounds. 

200 

1.000 

2,000 

3,000 

4,000 

5. 000 

0,000 

7,000 

8,000 

9,0U0 

9,200 

9.400 

0.6U0 

9.800 

10,000 

10,200 

lO.iOO 

10.600 

10.800 

11,000 

11,200 

11.400 

11,600 

11.800 

12.000 

12,400 

12,800 

13,200 

13.600 

14,000 

14,400 

14,800 

l.\200 

15,600 

16.000 

16. 400 

16.800 

17, 200 

17,600 

18,000 

18.400 

18,800 

19,180 


Per  sqnare 
inoa. 


Pounds, 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30.000 
35,000 
40.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61.000 
62,000 
53,000 
64,000 
56,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76, 000 
78,000 
80,000 
82,000 
84.000 
86,000 
88.000 
90,000 
92,000 
94,000 
95.000 


EloDjEation 
per  inoh. 


Ineh. 
0. 

.000150 
.  000350 
.000550 
.000700 
.  000900 
.001100 
.001250 
.001400 
.001600 
.001650 
.Oiil700 
.001750 
.001800 
.002050 
.003300 
.004500 
.005350 
.006100 
.000900 
.007600 
.008500 
.009260 
.010000 
.010750 
.012750 
.014900 
.016500 
.018250 
.020100 
.  022750 
.  024900 
.027250 
.030760 
.034900 
.036900 
.040500 
.044850 
.0500 
.0600 
.0700 
,0S!» 
.1200 


Snocesaiye 

elongation 

per  inch. 


Inch, 

0. 

.000150 
.000200 
.000200 
.000150 
.000200 
.000200 
.0(10150 
.000150 
.000200 

,  .000050 
.000060 
.000050 
.000050 
.000250 
.001250 
.001200 
.000860 
.000760 
.000800 
.000700 
.000900 
.000750 
.000750 
.000760 
.002000 
.002150 
.001600 
.001750 
.001850 
.002650 
.002160 
.002350 
.008500 
.004150 
.OflCOOO 
.003600 
.004350 
.  005150 
.0100 
.0100 
.0160 
.0350 


Pennanent 
aet. 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000050 


SnocesaiTe 

pennanent 

set. 


0. 


.000060 


Bemarka. 


Initialload. 


Blastic  limit. 


Tenaile  airength. 


General  eummary. 


Tensile  strength  per  sqaare  inch  of  original  section pounds..       96,900 

Elastic  limit  per  square  inch  of  origiual  section do....       49|000 

Elongation  per  inch  after  roptnre inch..       0. 1850 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Reduction  in  diameter  at  point  of  rupture do .086 

Reduction  in  area  afternipture,  per  centam  of  original  section 80.7 

Position  of  rupture .".86fromnecli 

Character  of  broken  snrfaoe,  granular  ^  silky  spot  at  the  cironmferenoe.    Opened  cracks  in  anrCsoe  of 

stem, 
^oiigation  of  inoh  aeotimu ".8f*,"45 


TESTS   OF   IBOK,   STEEL,   AND   OTHER  MATEBIALS. 
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1^0.  318L 
Marks,  *^fft^ 
^Diameter,  "J5Q5. 
Sectjoual  area,  .20  sqaare  inch. 


'JBer  aqa 
Incii. 


J.  _    _ 
fik  OOO 
10.000 
1&,000 
20^000 
2&000 
30,000 
Z5,000 
40,000 
4a,000 

51,000 

ft2.000 

53.000 

54,000 

55^000 

60.000 

57,000 

68.000 

50,000 

60^  OOO 

02.  «>00 

04,000 

00.000 

08,000 

70,000 

72,000 

74,  OOO 

70,000 

78.000 

80,000 

82,0<K> 

81.  OOO 

80,000 

•0,000 

»i.ooo 
S^ooo 

98.  OOO 
100,000 
XOO.&BO 


per  inch. 


O. 

.000100 

.000300 

.000500 

.000060 

.OO08OO 

.<M>0950 

.001100 

.CMJ1300 

.001500 

.001700 

.001750 

.001800 

.  001000 

.002160 

.002800 

.ooaooo 

.004350 

.005250 

.000100 

.000000 

.OU8000 

.OieOdO 

.01/050 

.013750 

.015000 

.017350 

.010500 

.  021*250 

.023700 

.026050 

.028800 

.031600 

.034000 

.  038250 

.042750 

.Oi7800 

.055000 

.062600 

.0700 

.1000 

.1200 


Sveeewire 
elonntloD 
per  Inch. 


Oi 

.000100 
.000200 
.000200 
.000150 
.000150 
.000150 
.000150 
.000200 
.000200 
.000200 
.000050 
.OOOOjO 
.000100 
.00OJ5O 
.000650 
.000800 
.000750 
.000000 
.000850 
.000800 
.001700 
.001450 
.002000 
.001700 
.001850 
.001750 
.002150 
.001750 
.002450 
.002350 
.002750 
.002800 
.003000 
.003650 
.004500 
.006050 
.007200 
.007500 
.0075 
.0300 
.0200 


Pennftnent 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
—.000060 


SacocMlTe 

pemiaiieiit 

•ei. 


0. 


,000060 


RemArk*. 


Initial  loftd. 


Elutic  limit 


Tensile  strength. 


General  eummary. 


^^^^a^vt  iMT  aatuwe  in<oh  of  original  secthm ponnde. 

XUMaie\imtp«rM™  ^  ^^^ j^^j^ 

^^'^^V^^^SSSSderatVain  at  elastic  limit do    . 

^??«!;^^:^t?^i^ter»tpointofniptare    do  .. 


100,850 
53,U00 
0.1050 

..  .001900 
.  065 
23.0 

^^wbt^mt  of  motare    ------ 1"  from  neok 

cSwiStn-  of  broken  sor/aoe,  grannlar ;  radiating  from  a  silky  spot  at  the  oirotunferenoe.    Opened 

iuMjAa. In  snrfsee  of  stem. 
lii^SSSfaS^-eo«on- ".n,".n< 


70  TESTS  OF  IBON^    STEEL,   AND   OTHER   MATERIALS. 

No.  3182. 
Marks,  ''^%^ 
^  Diameter,  ''.505. 
'  Sectional  area,  .20  sqaare  inch. 


Applied  loads. 


ToUL 


Poundt. 

200 

1.000 

2.000 

3,000 

4,000 

6,000 

0,000 

7,000 

8,000 

9.000 

10,000 

10,200 

10,400 

10,600 

10,800 

n,ooo 

11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12.800 
18,200 
18,600 
14.000 
14,400 
14,800 
l.\200 
15,600 
16,000 
16.400 
16,800 
17.200 
17,600 
18.000 
18.400 
18,800 
19,200 
19,600 
20,000 
20,400 
20,670 


Per  square 
inca. 


Founds, 
1.000 
5,000 
10.000 
15.000 
20,000 
25,000 
80,000 
85,000 
40.000 
.  45,000 
50,000 
51,000 
62,000 
58,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
90,000 
98,000 
100,000 
102,000 
108,850 


Elongation 
permoh. 


Inch. 
0. 

.000150 
.000400 
.000600 
.000800 
.000950 
.001150 
.001350 
.001500 
.001650 
.001860 
.001900 
.001900 
.002000 
.002150 
.002450 
.002760 
.003100 
.003750 
.004750 
.005750 
.007060 
.008750 
.010000 
.011600 
.013600 
.015500 
.017250 
.019000 
.020600 
.022650 
.025160 
.027600 
.030200 
.033000 
.036500 
.041050 
.046760 
.051000 
.056260 
.0626 
.0750  • 
.1060 


SaooeuiTe 

eloneation 

perlnch. 


Inch. 

0. 

.000150 
.000250 
.000200 
.000200 
.000150 
.000200 
.000200 
.000160 
.000150 
.000200 
.000050 

0. 

.000100 
.000160 
.000300 
.000800 
.000360 
.000650 
.001000 
.001000 
. 001300 
.001700 
.001250 
.001600 
.001900 
.002000 
.  001750 
.001750 
.001600 
.001960 
.002600 
.002450 
.002600 
.002800 
.003500 
.004650 
.003700 
.004250 
.006250 
.006250 
.0125 
.0800 


Pennanent 
•et. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooeaalTe 

permanent 

aet. 


Inch, 


0. 


Bamarks. 


Initial  load. 


Elaatto  limit 


Tensile  atrength. 


Oeneral  mminary. 

Tensile  strength  per  square  inch  of  orislnal  section pounds..      108,850 

Elastio  limit  per  square  inch  of  orlginiu  section do 58,000 

Elongation  per  inch  after  mpture inch..       0.170O 

Elongation  per  inch  under  strain  at  elastic  limit do 002000 

Seduction  in  diameter  at  point  of  rupture do....  .086 

Bednotion  in  area  after  rupture,  per  centum  of  original  section 80.  7 

Position  of  rupture ''.ftt  from  neck 

Character  of  broken  surface granular,  silky  eoeentilo  spot 

Elongation  of  inch  sections ".12,  ".22'* 
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So.  3248. 
SeetiODal  area,  .20  square  inch. 


/     ^.,,JMJ.«I.       /^^^^^^^^^^ 

Baaomdw 
perlneh. 

FcrBAMDt 
Ml 

SbooomHt* 
ponnuMt 

.^ 

/  T.I-L  /'^sar-/ '^^*^" 

^MO    1         90:000       1          .000060 

COM    1         SoOO       f          .001000 
7  010    1         SOOO       1           .001150 

ImdL 
0. 

.000150 
.000150 
.000150 
000200 
.000900 
.000150 
.000150 
.000150 
.000150 
.000200 
.000050 
.000060 
.000050 
.000100 

.000150 

.000300 

.000000 

.000700 

.000850 

.001060 

.001050 

.001400 

.001800 

.001900 

.002000 

.001630 

.001750 

.001800 

.002200 

.002200 

.002600 

.002750 

.002000 

.003250 

.004150 

.004500 

.004750 

.000850 

.0030 

.0175 

.0400 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Buk. 

0. 

iBitfallMd. 
JOMtleltmlt 

T«nsi]«  ttvoigtlL 

9,909 
10,000 

SoOO                   .001450 
fiOLOOO                   .001060 

«&  fliiO                    .  001750 

lOlSOO 

* 

JM2 

1 1^!2 

J^!S 

54^000 

80.000 

S7.000 
fiO^OOO 
50,000 
00.000 

.001060 
.002100 
.OObMOO 
.003000 
.4108700 
.004560 
.006500 
.00050 
.000650 
.011850 
.018250 
.016350 
.010800 
.018050 
A203S0 

11,IOO 

11,2W 

^^!2 

^!5 

11,800 

4800 

12,400 

Its       •^?55:    1 

ItSM 

Sooo 

70.000 
72.000 
74,000 

U^IOO 

14.180 

H40O 

14,180 

13^280 

18^880 

11^880 

11^400 

18,880 

17,280 

17,080 

18^800 

18^400 

25*222                  ;022550 
S'222       1          1024750 
S'mO       1         .027350 
S^SSo                 .030000 
SJSSo                 ^032000 
5J222                 .085860 
•tSSS                 .040000 

11.800             Jt-SSS       I         :O4«260 

"^**  I      S^Sm     1       -©soooo 

"^•^           .!^SSo      1         -O026 

J8,000  1    j«s»S22  •  I      .«<» 

*•"•*•"••""• 

• 

■■"•••••••"* 

S^no  \    ioa.8oo 

\ 

1 . 

General  emmmarjf, 

ineli  of  oricbiAl  aeetioii poondi..     108.800 

--_^^  iiM»l&  of  original  Mctioii do 65,OOo 

•V^ffcer  rop'^"* inch..       0.1450 

'--i!2£  MSer  •train  UeUBtlc limit   do 001800 

.^J^Storifc  point  of  niptnw do 008 

<    ?!^^^«trAr  mptara,  per  oentam  of  original  section 28.0 

**^JS«e    ...  —  -- ".85from«tek 

y\gr|^^  MoarCiiee granular;  dall  flaky  aiMt  near  olrcamlbnBOO 

oTtBO^  aeotiooo ".17*, '•JJ 
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TESTS   OP   IfiON,    STEELy   AND   OTHER   MATEBULS. 


No.  3249. 


Marks,  ^^ 

Diameter,'".506. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


TotoL 


Poundt, 

200 

1,000 

2,000 

8,000 

4.000 

6,0U0 

6,000 

7,000 

8,000 

0,000 

10.000 

10,200 

10,400 

10,000 

10,800 

11,000 

11,200 

11,400 

11,000 

11,800 

12,000 

12.400 

12,800 

18,200 

18,600 

14,000 

14,400 

14,800 

im*joo 

16,600 
16,000 
16,400 
16,800 
17,200 
17.600 
18.000 
18,400 
18.800 
10,200 
10,600 
20,000 
20,400 
20,470 


Per  aqnare 
ineii. 


Poundt, 
1,006 
6,000 
10,000 
16.000 
20.000 
26,000 
30.000 
36,000 
40,000 
46.000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
56,000 
67,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
00,000 
02,000 
04,000 
06,000 
08,000 
100,000 
102,000 
102,850 


EloDntkm 
permoh. 


Inch, 
0. 

.000100 
.000250 
.000450 
.000660 
.000800 
.001000 
.001200 
.001850 
.001500 
.001700 
.001750 
.001850 
.001000 
.001050 
.002100 
.002450 
.003050 
.003650 
.004500 
.006400 
.007100 
.008800 
.010250 
.012000 
.013500 
.  015400 
.017400 
.010230 
.021100 
.023250 
.025600 
.028250 
.080860 
.034000 
.037100 
.041250 
.046500 
.062000 
.058150 
.0650 
.0000 
.1100 


SacoeealTe 

elongatioii 

per  Inch. 


Ineh, 
0. 

.000100 
.000150 
.000200 
.000200 
.000160 
.000200 
.000200 
.000160 
.000150 
.000200 
.000050 
.000100 
.000050 
.000050 
.000150 
.000350 
.000600 
.000600 
.000850 
.000800 
.001700 
.001700 
.001450 
.001750 
.001600 
.001000 
.002000 
.001850 
.001850 
.002150 
.003360 
.002650 
.002600 
.003160 
.003100 
.004150 
.006250 
.005500 
.007150 
.005850 
.0250 
.0200 


Permanent 
set 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snoceeaive 

pemuuient 

set. 


Inch. 


0. 


Initial  load. 


Blaatlo  limit 


Tensile  strength. 


General  eummary. 


Tenwile  strength  per  square  inch  of  original  action ponnds..      102,850 

KlEHtio  limit  per  square  inch  of  original  section do  ...       64,000 

Ifilongation  p^r  incn  after  raptare inch . .        0.  ]  600 

Klongation  per  inch  nnder  strain  at  elastic  limit  do  ...      .001050 

Kedaotion  in  diameter  at  point  of  raptare do .105 

Kedaction  in  area  after  raptare,  per  oentamof  original  section 87.1 

Position  of  raptare ".80fh>mneek 

Character  of  broken  aarfiu)e gianalar,  silky  RiM>t  at  ciroamferenoe 

Elongation  of  inch  aeotiona ".88*,  ".10 


TeaT8  op  IMONf      STEEL,   AND   OTHER  UATEBUL8. 

No.  3250. 

Marfan  "tV 

Diameter,  ".505. 

Sectiooal  area,  .20  square  iocb. 


OffMnil  tHMMory- 


Bi«oUBMpaJ«a««'>»'i'„„^r: mob..    0.1850 

BnpaoB  per  Indi  ■*»«rjm  pw      »t  oto»tlo  Bolt do «r»(W 

C£tk«5CTbKbnnder»"^™,        tnm do  ...       .OBS 

'-■-"-»  dUmtUCT  ■.tpo™*      per  oentom  ot  ortita»l  .eottan 30.7 


74  TESTS  OF  IRON,   STEEL,   AND  OTHER   MATERIALS. 

I 

No.  3261. 

Marks,  ^^^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Applied  loftda. 


TotaL 


Poundi. 

200 

1,000 

2,000 

3,000 

4,000 

S^OOO 

0,000 

7,000 

8,000 

0,000 

10,000 

10.200 

10.400 

10,600 

10.800 

11,000 

11,200 

11,400 

11,000 

11,800 

12,000 

12,400 

12,800 

13,200 

13, 600 

14.000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,000 

18,000 

18,400 

18.800 

19,200 

19,600 

20,000 

20,190 


Per  aquMre 
inon. 


Foumds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 
46,000 
60,000 
51,000 
52,0U0 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
60.000 
60.000 
62,000 
64.000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92.000 
94,000 
96,000 
08.000 
100,000 
100,950 


Elongatioii 
permoh. 


0. 


Ineh. 


.000150 

.000850 

.000560 

.000750 

.000900 

.tM)1050 

.001250 

.001400 

.001550 

.001700 

.001750 

.001800 

.001050 

.002100 

.002660 

.003400 

.004160 

.006000 

.005800 

.006750 

.008250 

.009850 

.011360 

.013100 

.015050 

.016750 

.018500 

.020350 

.028000 

.025100 

.027600 

.030360 

.033400 

.036350 

.040750 

.045250 

.051250 

.058000 

.0650 

.0850 


SaooeesiTe 

elongattoD 

perlnoh. 


Inch. 


0. 


.000150 
.000200 
000200 
.000200 
.000160 
.000160 
.000200 
.000150 
.000150 
.000150 
.000050 
.000050 
.000160 
.000150 
.000550 
.000750 
.000760 
.000850 
.000800 
.000950 
.001500 
.001000 
.001500 
.001760 
.001960 
.001700 
.001760 
.001850 
.002660 
.002100 
.002600 
.002750 
.003050 
.002960 
.004400 
.004600 
.006000 
.006750 
.0070 
.0200 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooMriTe 

pemanent 

set. 


JndL 


0. 


Initial  loud. 


Elastic  Umit. 


TcaudlA  atrangth. 


General  eummary. 

Tensile  Rtrength  per  aqaare  inch  of  orislDal  aection ** pounds..  100^060 

Elaatic  limit  per  sonare  inch  of  original  section do....    52,000 

Elongation  per  inch  after  mptnre ineh..    0.1050 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Kednctlon  in  dlamet4)r  at  point  of  mptnre do....       .035 

Rednction  in  area  after  mptnre,  per  centum  of  original  section 13.2 

Position  of  rupture ".65  fhwn  neck 

Character  of  broken  snrfiuse granular;  radiating  fhmi  a  flaky  spot  at  ntremnftranoe 

Elongation  of  inch  sectkma ".12*,  ".00 


TESTS   OF   IHON,   8TBEL,   AND   OTHEB  UATEBIAL8. 

No.  3183. 
Marks,  ^.^^ 
Diameter,  "Ji05. 
SectJonai-  area^  .20  square  inch. 
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/       uippli0d  UmdA, 

eioBiBiitlon 
perinoh. 

1 

PemuuMiit 
Mi. 

SacoeMlTe 

I                   /^       perlncli. 

pennMieiit '             Bttnurka. 

\  PUmndi 
TOO 
'      1,000 
,      XOOO 
\     3,000 
4,000 

/            1.000 

/       io,ooo 

/          15.000 
1          20,000 
25,000 
1          30,000 
35,000 
'         40,000 
45.000 
50.000 
51,000 
5Z,OVfO 
53  OOO 
54.000 
55.000 
50,000 
67.000 
58^000 
50.000 
00.000 
02.000 
04,  €>00 
06,000 
68,  0<»0 

i%ooo 

74,000 
76.  OOO 
78,000 

82.000 

•   »  522 

88.  OOO 

w.??2 

02.000 

1       oa.ooo 

»»222 

I        104.000 
\        104,4JB0 

/        Inch. 

I         .000100 

/         .000250 

.000450 

.000600 

.000750 

.UUU950 

.001150 

.001300 

.001450 

.001000 

.001050 

.001780 

.001800 

.001800 

.Oil060 

.002300 

.002700 

.003500 

.  004250 

.4KM00O 

.006560 

.  008100 

.000560 

.011100 

.O>2700 

.014600 

.  016100 

.017850 

.010860 

.021750 

.024000 

.026260 

1          .028760 

I         .031650 

I         .034350 

1         .4137800 

1         .041250 

1         .046350 

1         .0600 

1         .0560 

1        .0060 

1        .0860 

1        .1060 

Inck. 

0. 

.000100 
.000160 
.000200 
.000150 
.001)160 
.000200 
.000200 
.000150 
.000150 
.000150 
.000050 
.000100 
.000050 

0. 

.000160 
.000350 
.000400 
.000800 
.000750 
.000660 
.001760 
.001660 
.001460 
.001530 
.001600 
.001800 
.001000 
.001750 
.00*2000 
.001000 
.002260 
.002260 
.002600 
.002800 
.002800 
.003450 
.003460 
.005100 
.008660 
.0050 
.0100 
.0200 
.0200 

Inek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JiMk. 

iDitialkMa. 

BUistio  limit. 
Tensile  strengtli. 

5,000 

6,000 
7,000 
fllOOO 
9L0OO 

10,000 

'    10,200 

10,400 

10,600 

10,800 

11.000 

11,200 

11.400 

11,«0 
11800 
13,000 

12,400 

12,800 

12,200 

]S,«0 

liOOO 
litfO 

• 

14,800 

iAk20O 

15^  «0 

11^000 

141400 

'  10.80O 

17.200 

17.000 

l&tiOO 

1&400 

18.800 

10,200 

18,000 

20,000 

20,400 

»,800 

20.800 

- 

Oeneral  owmmary, 

^^«.  ..^^M- ao-aaTe  inch  of  original  section ponnds..     104.460 

■***^*^T««M«  incb  of  oriiftajJ section do....       54,00) 

......^^liiHi^P^J^V'ri^PToptnre  inch..       0.1600 

IHcm«at4onT|«^J^^|;jjaer  •train  St  elsetto  limit do  ...      .001800 

»lftmBntioi^P<g'»°^  ^^  at  pointof  mptare do 095 

UeAveOoxi^^l^^^^j^^p^nspercentMmofor^  34.0 

B«*net*"»  *»  •^SJir^  ._ lS. .:. ".45fromneck 

P0,atkmof™p^^ --^;^^^^^5e ffrannlsr,60percent.;  silky,  40  per  cent. 

a«;5*«J*«SA?JSSr. fr....:...r. f...''.o^".a. 
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TB8TS  OF  IBONy   STSEL,    AND  OTH£R  MATERIALS. 


Ko.  8184. 
Marks,  ^^^ 
Diameter,  ",505. 
Sectional  area,  .20  sqaare  inch. 


Applied  loads. 


Total. 


Pmmds. 

aoo 

1,000 

'A  000 

B,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9.000 

10,000 

10,200 

10,400 

13,000 

10,800 

11,000 

11,200 

11,400 

11,000 

11.800 

12,000 

12,400 

12,800 

13,200 

1»,000 

14,000 

14.400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17.200 

17,600 

18,000 

18,400 

18.800 

19,200 

10.600 

19,860 


Per  soaare 
inoQ. 


Povndi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86.000 
40,000 
45,000 
60,000 
51.000 
52,000 
53,000 
54,000 
65,000 
56,000 
67,000 
68.000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
86.000 
88,000 
90,000 
92.000 
94,000 
96,000 
98.000 
99,800 


Slonfi:ation 
per  inch. 


Jnth, 


0. 


.OOOISO 
.000800 
.000450 
.006000 
.000760 
.000960 
.001100 
.001250 
.001450 
.001660 
.001750 
.001800 
.002060 
.002800 
.003650 
.004450 
.0054.10 
.000800 
'.007000 
.007750 
.009900 
.011400 
.018150 
.015000 
.010850 
.018750 
.020800 
.022700 
.025100 
.027550 
.030750 
.033600 
.036500 
.040500 
.045250 
.051000 
.0550 
.0600 
.0800 
.1200 


SaooeMlTe 
•loDgation 
perlnoh. 


Iheh. 


0. 


.000150 

.000150 

.000150 

.000150 

.000150 

.000200 

.000150 

.000160 

.000200 

.000200 

.000100 

.000050 

.000250 

.000750 

.000860 

.000800 

.001000 

.000850 

.000700 

.000750 

.002150 

.001600 

.001750 

.001850 

.001850 

.001900 

.002000 

.001900 

.002400 

.002450 

.003200 

.002850 

.002900 

.004000 

.004750 

.006750 

.0040 

.0050 

.0200 

.0400 


Permaoent 
aet. 


Inek. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


BvcoeealTe 

pennanent 

•et 


InJL 


0. 


Initial  load. 


Elaalicliintt 


Tenafle  strengtli. 


General  tummary. 

Tensile  atreDgth  per  sqaare  inch  of  original  section IMmnds..    99,800 

Elastic  limit  per  sqaare  inch  of  orlglDal  section do 62,  OOO 

KlongaUon  per  inch  after  mptare inch..    0.290O 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001800 

Redaction  in  diameter  at  point  uf  rapture do 115 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40.8 

Position  of  rapture 1".05  from  neck 

Charmcter  of  broken  sorface allky,  trace  of  grannlatlon 

Elongation  of  inch  sections ^ ".28*,  ".18 


TESTS   OF  IBON,    STEEL,   JLSD  OTHER  HATEBIAL8. 

ITa3185. 

DiAmeter,  ".BOB. 

Seetaonal  are^  .20  sqoare  iaoh. 


;S    \      104.000      \ 


pound*..  1M,000 


inder  •tiain  i 
X  mt  point  of  nipMra  . 
™— T —  Tz.      --  sfttfE  Tuvum,  fr  osntnn 
K*****"".*"  ^S^i^ —  - 
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TESTS    OF  IRON,    STEEL,    AND   OTHER  MATERIALS. 


No.  3186. 


Marks,  ^^^^ 

Diameter,  ''.505. 

SectioDal  area,  .20  sqaare  inch. 


Applied  loads. 


Total 


Foundt. 

aoo 

1.000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
10,200 
10,400 
10,600 
10.800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
18,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16.000 
16,400 
16,800  . 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
19,600 
20,000 
20,400 
20,460 


Per  sqaare 
inon. 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
64,000 
65,000 
66,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
04,000 
96,000 
98.000 
100,000 
102,000 
102,300 


Elonfcation 
per  inch. 


Inch, 
0. 

.000100 
.000300 
.000450 
.000600 
.000760 
.000900 
.001050 
.001200 
.001350 
.001550 
.001600 
.001650 
.001850 
.002260 
.00C900 
.008000 
.004600 
.005300 
.006050 
.006900 
.008400 
.009860 
.011200 
.  013000 
.014750 
.016700 
.018350 
.020250 
.022500 
.024750 
.026800 
.029050 
.031750 
.034860 
.038400 
.042500 
.047500 
.053750 
.061260 
.0700 
.1000 
.1200 


SacoeetiTe 

eloniEation 

per  inch. 


Ineh. 

a 

.000100 

.000200 

.000150 

.000160 

.000160 

.000160 

.600150 

.000150 

.000150 

.000200 

.000050 

.000060 

.000200 

.000400 

.000650 

.001000 

.000700 

.000700 

.000750 

.000850 

.001500 

.001450 

.001350 

.001900 

.001650 

.001950W 

.001650 

.001900 

.002250 

.00*2250 

.002060 

.002250 

.002700 

.003100 

.003660 

.004100 

.005000 

.006250 

.007500 

.008750 

.0300 

.0200 


Permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SacceasiTe 

permanent 

aet. 


Ineh, 


0. 


Initialload. 


lOaatic  llmii;. 


Tenaile  atrcBcth. 


OenertU  tummary. 


Tensile  strength  per  square  inch  of  orisinal  section pounds..  102.800 

Elaatic  limit  per  sqaare  inch  of  originM  section do —    62,000 

SIoDffation  per  incn  after  raptore Inch . .    0. 1700 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001660 

Redaction  in  diameter  at  point  of  raptare do 065 

Redaction  in  area  after  rupture,  per  ceniam  of  original  section 23.9 

Position  of  rupture I'MOftom  neck 

Character  of  brolcen  surface granular;  dull  spot  at  the  circumference 

Elongation  of  inch  sections , ".16,  ".10* 

r 


TESTS   OF  IBON,    STEEL,   AND   OTHEB   MATERIALS. 

No.  3307. 

XMuneter,  ^^.SOS. 

Seotiooal  area,  .20  sqnare  indi. 
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ehwrigation 

perliiclL 


Jntk. 

•  tooisa 


oooiw 

MOIW 


.OlOlSt 

.oooisa 

.000190 
.000150 


.001150 
.002150 
.000750 
.001100 
.000750 
.000850 
.000750 
.000760 
.001000 
.000000 
.000700 

.ooaooo 

.001750 

.001850 

.002200 

.002550 

.002400 

.002260 

.002850 

.008000 

.003400 

.004800 

.004500 

.006500 

.007500 

.0006 

.0200 

.0800 


XMflM. 


Ol 
0. 
0. 
0. 

Ol 
t. 
0. 

0. 

0. 


0. 


Inch, 


InltUIl<Md. 


ElMtio  limit. 


Tensile  itrengtii. 


Gmerdl  mmmatTf, 

4nel&  of  OTigJiuaieotfoo ponnds..    88,350 

i»ro™5^«i^fa«liiefltion         do  ...    49,000 

SSS!a^^Bfe»tXKnAfr^g^^  ^g^gptftn do...       .125 

^i^^^^:S!^l,^iSraT^1^^*^^^e^^'^''*^ Vgsf^mii^k 

^^'^^^^^''l'SS!lM:mTf9oi''' wwlii? 

n^mwt^09  frf  \irdfcg»  ***V^rr^  __ 'Ill    ••>^» 

tHaaffaiMm.  of  toc^  *" 
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TESTS   OF  IBON^    STEEL,   AND   OTHEB   MATEEIALS. 


Ko.  3308. 


Marks,  ^,^^  , 

Djamete^,''^605. 

Sectional  area,  .20  square  incb. 


Applied  loads. 


Total. 


Pcundt, 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

9,200 

9,400 

9,600 

9,800 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11.800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

11400 

14.800 

16,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,600 

17,860 


Per  sanare 
incb. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
5^1.000 
65,000 
66.000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,800 


Eloneation 
per  iooh. 


Inch. 
0. 

.000150 
.000300 
.000450 
.000650 
.000850 
.001000 
.001200 
.001360 
.001500 
.001550 
.001600 
.001600 
.001650 
.001700 
.006400 
.007100 
.007750 
.008600 
.009500 
.010350 
.011400 
.012400 
.013500 
.014550 
.016500 
.018600 
.020850 
.023350 
.0260.-0 
.029000 
.032250 
.  036100 
.040360 
.045350 
.052000 
.060250 
.0700 
.0900 
.1860 


Sacceeaive 

eloneation 

perinoh. 


Inch, 

0. 

.000150 
.000160 
.000150 
.000200 
.000200 
.900150 
.000200 
.000150 
.000160 
.000060 
.000060 

0. 
.000050 
.000050 
.004700 
.000700 
.000650 
.000850 
.000900 
.000860 
.001060 
.001000 
.001100 
.001050 
.001050 
.002100 
.002250 
.002500 
.002700 
.002950 
.003250 
.003850 
.004250 
.005000 
.006650 
.008250 
.009750 
.0200 
.0460 


Permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sacoessive 

permanent 

set. 


Inch. 


0. 


Initial  load. 


Elasticlimit. 


Tensile  strength. 


Oenerdl  mimmairy. 


Tensile  strength  per  sqnareinob  of  orijdnal section pounds..       89,800 

Klastio  limit  per  sauare  inch  of  original  section  do 50.000 

Elongation  perinea  after  mpture inch..       0i24O0 

Elongation  per  inch  under  strain  at  elastic  limit do 001700 

Redaction  in  diameter  at  i)oint  of  mptnre do .  145 

Redaction  in  area  after  mptart),  perceontam  of  originid  section 49.1 

Position  of  rupture  ".OOflrom  neck 

Cliaracter  of  broken  surface silky 

^lon^Eation  of  inch  sectiona , ,,,,,,,,,. ,,,^^ TTt«tr....T ,,...'^84^ 'M4 


TESTS   OF   IMOH,    STEEL,   AND   OTH£B   MATKRIArj.  81 

Ho.  3309. 
Marks,  "^J^' 
l>xaiDet«r,  ".505. 
Sectional  area,  .20  sqaare  ioch. 


Gentral  tummar). 

.^nurs  Inch  ©'"^Jf*™"  •«"<"" poondi..  M,4M 

T>d.«ntiEth  P"J^°^t,  of  oriKln^-oUoo do  -..  M,DM    * 

Il»lfcliBtt!»T»')°*J^",up«.or*-.. -.--■-■-■ fntli--  «"8W 

Ih«uir»iwriii'it'  ■\rSI.-BtW-"  ■*•'"*''>  ""I'  *<•  -■■  MITM 

B-pliw.IWTln*''  °°    -  —.Into""!"""    ■■-,   ^  -■-.- io  -.-  -MS 

ijAitt«Biiidi»">»"-iJ*^  "•  •Ciiur*.  Iwroenliimufort(tln«l«™Hoii IT.4 

lK*mttii«lii»re»»'*»*^  "^    •" ".MfremniM* 

s:^"*^taS£'U?So— -■"."■«• 
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TESTS   OF   IBOH,    STEKL,    AJSD   OTHEB   UATESUU. 


Fo.  33ia 


Marks,  "t^' 

Diameter,  ".60S. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

Elon  lotion 
per  inch. 

SnooMstre 

elongation 

per  Inoh. 

Permanent 
tet. 

SneoeeaiTe 

permnnent 

■etb 

Xenaika. 

Total 

PeraqoAre 
incn. 

Foundt. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

8,000 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11.400 

11,600 

11,800 

12,000 

12,400 

12,800 

18,200 

13.600 

14,000 

14,400 

14,800 

15,200 

16,600 

16,000 

16,400 

16,800 

17,200 

17,600 

18,0(10 

18,400 

18,800 

19,090 

Foundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
85,000 
40,000 
46^000 
50,000 
61,000 
62.000 
58,000 
64,000 
65,000 
56,000 
67,000 
68^000 
59,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96^450 

Inch. 
0. 

.000100 
.000250 
.000400 
.000600 
.000800 
.000950 
.001100 
.001250 
.  001400 
.001600 
.002000 
.004250 
.(J05500. 
.006100 
.007000 
.007750 
.008600 
.009400 
.010050 
.011000 
.012650 
.014500 
.016250 
.018500 
.020750 
.022600 
.025000 
.028000 
.031050 
.034050 
.087350 
.041750 
.046250 
.062760 
.059500 
.0650 
.0900 
.1300 

Inch, 
0. 

.000100 
.000160 
.000150 
.000200 
.000200 
.000150 
.000150 
.000160 
.000150 
.000200 
.000400 
.002250 
.001250 
.000600 
.000900 
.000750 
.000850 
.000800 
.000650 
.000950 
.001650 
.001850 
.001760 
.002250 
.002250 
.001850 
.002400 
.003000 
.003050 
.003000 
.1)03300 
.VO44C0 
.004500 
.006500 
.006750 
.0055 
.0250 
.0400 

Inch. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Initial  kMd. 
BlMlle  limit 

Tenaile  akengtli. 

"" , 

General  eumnuuy. 

Tensile  strength  per  aqnare  Inoh  of  original  section poonda..    Wkiei 

Elastic  limit  per  aqaare  Inch  of  original  section do —    86^  MO 

Stong»tion  per  Inch  after  rupture inch..    0. 

Elongation  per  Inoh  nnder  strain  at  elastic  limit do.... 

RcNlaction  in  diameter  at  point  of  ruptare do.... 

RedaoUon  in  area  after  ruptare,  per  ceutum  of  original  section 88.7 

Position  of  rupture ".66  from  neck 

Character  of  broken  snrruce granular;  ailky  spot  at  the  olrenmferMioe 

Elongation  of  inoh  seotiona ".U,". 


TESTS  OF  mOS,    STEEL,   AMD  OTHEB  MITEBIALS.  83 

TSo.  3167. 

Marks,  "tV 

Diameter,  ",5015, 

Sectional  area,  ^  sqnare  incli. 


n^Mnnlth  T«T  aqii*^ 


IWtltoitper*qi»"''"'°^„™ 


84 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS, 


No.  3168. 
Marks,  ^fg*^ 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 


Total 


Fowfkdt, 

2ii0 

1,000 

2,000 

8,000 

4,000 

6,000 

0,000 

7.000 

8.000 

9,000 

10.000 

10,200 

10.400 

10.600 

1U.800 

11,000 

11.200 

11,400 

11,000 

11,800 

12,000 

12,400 

12,800 

13,200 

13.600 

14, 000 

14.400 

14,800 

15, 200 

15,600 

16.000 

16,400 

16,800 

i7,200 

17,600 

18.000 

18,400 

18.800 

19,200 

19.600 

20, 000 

20,400 

20,710 


Per  square 
inon. 


Foundi, 

1,000 
6,U00 
10,000 
16.000 
20,000 
25,000 
30.000 
86,1)00 
40,000 
46,000 
60,000 
61, 000 
62. 0«iO 
63.000 
54,000 
65,000 
56.000 
57.000 
68,000 
AO.  000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
100.000 
102,000 
103,550 


Elon^tioxk 
per  isch. 


Ineh. 

.000150 

.000300 

.000400 

.000600 

.0UOT50 

.0(10000 

.001050 

.001250 

.001400 

.001600 

.001660 

.001700 

. 001750 

.001800 

.001850 

.002200 

.002800 

.003300 

.004000 

.004750 

.006260 

.007900 

.009350 

.011000 

.012650 

.014500 

.OlhlOO 

.017850 

.020050 

. 022000 

. 024500 

. 026800 

.029150 

. 032100 

.035100 

.039250 

.043500 

.048100 

.0550 

.0625 

.0800 

.1050 


SncoeesiTe 

eloDgatlOD 

perinoh. 


Inch. 
0. 

.000150 

.000150 

.000100 

.  000:^00 

.000150 

.000150 

.000150 

.000200 

.OOOliiO 

.000200 

.000050 

.000050 

.000050 

.000050 

.000050 

.000(50 

.000600 

.000500 

.000700 

.000760 

.001500 

.001650 

.  001450 

.001650 

.001650 

.001850 

.001600 

.001750 

.002200 

.001950 

.  002500 

. 002300 

.002350 

.OOl'OoO 

.003000 

.004150 

.004250 

.004600 

.0069 

.0076 

.0176 

.0250 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000050 


Saooeaslve 

permanent 

set 


Inch. 


0. 


.000050 


Bematks. 


Initial  loud. 


Elastic  limit 


Tensile  strength. 


CreMral  Mtmmary. 


Tensile  strenj^h  per  square  incti  of  original  section pounds..  103,650 

Elastic  limit  per  so aare  inch  of  original  section « do  ...    65,000 

Elongation  per  incii  tSUT  rapture inch..    0. 1650 

Elonfration  perincli  under  ntrain  at  elastic  limit do 001850 

Reduction  in  (liametfrat  point  of  rupture do 095 

Reduction  in  area  after  rupture,  per  centum  of  original  section S4.0 

Position  of  rupture ".45  from  neck 

Character  of  broken  surface silky,  60  per  cent. ;  granular,  40  per  cent 

Elongation  of  inch  sectiona ^ ^ , <00y  ".S4* 

•  ft 


Tests  of  jbon,  steel,  and  other  uateeialb.         86 
IiTo.3484. 

Diameter' ".M5. 

SeceioDoI  area,  ,20  square  inob. 


GeiKToI  tammarji. 

— -  «nan.  bicb  of  orlginil  »BOtion poand*..  ».1M 

llwlSStoS»"f  o''**"^'"''" f".-  M-7 

I  per  inch  h»°""5[7^tV  ravtnn do  US 


86 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATESTALS. 


Marks,  %' 


No.  3485. 


.LU.nAA.K7,         X4JM. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


Totel. 


Pounds. 
200 
1,000 
2,000 
3,000 
4.000 
S,000 

e.000 

7,000 
S.000 
9.000 
10.000 
10.200 
10,400 
10,000 
1U.800 
11.000 
11,200 
11.400 
11,000 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14.000 
14,400 
14.800 
IS,  200 

is^eoo 

16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
18,860 


Per  square 
iucli. 


PcundM. 

1,000 
5.000 
10.  000 
15.000. 
20.  000 
25,000 
.30.000 
35.000 
40,U00 
46,000 
50.000 
51,<H)0 
62,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
90.000 
92,000 
94,000 
94,300 


Elongation 
per iDoh. 


Inch. 
0. 

.000150 
.000350 
.000500 
.000700 
.000850 
.001000 
.001200 
.001350 
.001300 
. 00I70O 
.001750 
.001800 
.001850 
.001050 
.003000 
.004500 
.005850 
.006800 
.007600 
.008600 
.010500 
.012500 
.  014350 
.  016.'i00 
.018000 
.021000 
.  0*23500 
.026250 
.029350 
.032660 
.036300 
.040750 
.046250 
.053000 
.062750 
.0800 
.1050 
.1250 


Snccessive 

elongation 

p«ir  inch. 


InetL 
0. 

.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.OOOUOO 
.000050 
.000050 
.000050 
.000100 
.001050 
.001500 
.001850 
.000960 
.000800 
.000900 
.002000 
.002000 
.001850 
.001950 
.002300 
.002400 
.002500 
.002750 
.003100 
.003300 
.003650 
.004450 
.005500 
.006750 
.0097.50 
.017250 
.0250 
.0200 


Perronnent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saooessive 

permanent 

set 


Ineh. 
0. 


Bomark.^. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  nummary. 


Tensile  strength  per  square  inch  of  original  section pounds..    04,300 

Elastic  limit  perMOuare  inch  of  original  section do 54,000 

Elongation  per  inch  after  rnptare inch..    0. 240O 

Elongation  per  inch  nnder  strain  at  elastic  limit do —  .001950 

Redaction  in  dlamet«r  at  point  of  mptnrd do 135 

Redaction  in  area  after  mptnre,  per  centum  of  original  section 46.2 

Position  of  rtiptare ".85ftomneck 

Character  of  hroken  sorface silky 

Elongation  of  inch  sections ".83*,  ".15 


TEST8  or   IBON,    STEEL,    USD  OTHEB   UATEEIAL8.  87 

No.  3168. 
MmAm,  « fi' 

rMwneter,  ".E05. 

Seetioaal  arao^  .30  sqaare  istA. 


0«iiwal  ■■■wary. 

fi^efa  of  m^fawl  MCtiOB ..poanda..    W,  TW 

— —  z— ,^.^  ma«i  o*  orfgliiJ  •eotkiB do...     M.Mo 

iI-rl^^^2?^JStaSif™pta» do MS 

,__  m  ■re*  »■•'=-        '       n  JB  rnm  nwk 

•  of  mp*°^*  -  •_ZJJr.Ln^   gTMiiljir,  M  p*r  cmt.  J  ■IU;,40  per  crot. 

*»o£*«ik"*^si2r^  ._. „. r. :,„"S*,".ii 


88  TESTS   OP   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  3170. 

Marks,  ^T^^ 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

Elongation 
perinoh. 

Sncoeaaiye 

jBlonoation 

perinoh. 

Permanent 
•et. 

Saooessive 

permanent 

■et 

• 

Bemarks. 

TotoL 

Per  flqnare 
inoli. 

Potindt. 

200 

1,000 

2.000 

8,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9.000 

10,000 

10,200 

10,400 

10,600 

10.800 

U,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

18,200 

13,600 

14,000 

14,400 

14,800 

16,200 

16.600 

16.000 

16,400 

16.800 

17.200 

17,600 

18,000 

18.400 

18,800 

19,200 

19,600 

20,000 

20,870 

P>aund9. 
1,000 
6.000 
10.000 
16,000 
20,000 
26.000 
80,000 
86,000 
40.000 
46,000 
50,000 
61.000 
62.000 
63,000 
54,000 
66,000 
60,000 
67,000 
68,000 
69.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
'      88,000 
90,000 
92.000 
94,000 
96,000 
98,000 
100,000 
101,860 

Inch. 
0. 

.000100 

.000260 

.000460 

.000650 

.000800 

.000950 

.001150 

.001800 

.001450 

.001660 

.001700 

.001800 

.002850 

.003100 

.004000 

.004750 

.005500 

.006500 

.007260 

.008100 

.009160 

.010600 

.012350 

.014850 

.016100 

.  017700 

.019500 

.021600 

.023400 

.025860 

.028500 

.030750 

.  083550 

.037250 

.041000 

.045250 

.050^50 

.056400 

.0626 

.0800 

.1100 

Inch. 
0. 

.000100 
.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.000160 
.000150 
.000200 
.000050 
.000100 
.000560 
.000750 
.000900 
.000750 
.000750 
.001000 
.000760 
.000850 
.001050 
.001450 
.001750 
.002000 
.001750 
.001600 
.001800 
.  002100 
.  001800 
.002450 
.002650 
.002250 
. 002800 
.003700 
.003750 
.004250 
.005000 
.006150 
.0061 
.0175 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

Initial  load. 
Elaatio  limit 

TensUo  strength. 

* 

General  summarff. 

Tensile  strength  per  square  inch  of  origlaal  section ponnds . .  101. 8S0 

Blastlciimitper  square  inch  of  original  section do 62.000 

Elongation  per  inch  after  rupture inch . .    0. 1900 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Reduction  Id  diameter  at  point  of  rupture do 106 

Reduction  in  area  after  rupture,  per  centum  of  originsl  section ..."".".'      . " .'         87. 1 

Position  of  runtare....^. ".80fhnnneck 

Character  of  broken  surfkce silky.  60  per  cent ;  granular,  80  per  cent 

Skngation  of  inch  sections ., '^10  ".28* 


TtSsrS  or  IfiOK,    StSKL,    Alub   OTHEK  HATEBUU. 
170.3306. 


.  ".505. 
Sectiooal  area,  .20  square  inch. 


90         TESTS  OF  IBONj   STEEL,   AND   OTHEB   MATEBIALS. 

Ko.  3306. 
Marks,  ^^x^*^ 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 


TotaL 


Pounds. 

200 

1,000 

2,000 

8.000 

4,000 

5.000 

0,000 

7.000 

8.000 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12.400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,800 

19,200 

19,240 


Per 


rMTOftre 
inon. 


Poundt, 
1.000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,600 
35,000 
40,000 
45,000 
46,000 
47,000 
48^000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
66,000 
57.000 
58,000 
69,000 
60,0€0 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,0C0 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
96;  200 


SlonffatioiL 
permoh. 


Inch. 
0. 

.000100 
.000250 
.000400 
.000600 
.000750 
.000900 
.001050 
.001250 
.001450 
.001500 
.001550 
.001600 
.001700 
.002100 
.002750 
.003760 
.004600 
.006500 
.006150 
.007000 
.007800 
.008600 
.000250 
.  010100 
.011906 
.013700 
.015300 
.  017260 
.019500 
.021600 
.024000 
.026750 
.029250 
.032150 
.035860 
.039260 
.044000 
.049260 
.055750 
.0650 
.0750 
.1100 
.1460 


SnooewlTe 

elonffatloB 

permoh. 


Inch. 


0. 


.000100 

.000150 

.000160 

.000200 

.000150 

.000150 

.000150 

.000200 

.000200 

.000050 

.000060 

.000050 

.000100 

.OOOiOO 

.000660 

.001000 

.000860 

.000000 

.000660 

.000850 

.000600 

.000800 

.000660 

.000850 

.001800 

.001800 

.001600 

.001950 

.002260 

.002000 

.002500 

.002750 

.002600 

.002900 

.003200 

.003900 

.004760 

.005250 

.006500 

.009250 

.0100 

.0350 

/0360 


Pennanent 
set 


Ineh, 
0. 

.000060 
.000060 
.000060 
.000060 
.000060 
.000060 
.000060 
.000060 


Snooeaaiye 
pennaamt 


0. 

.000066 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


lOaatio  limit. 


Tensile  strength. 


General  tummary. 

Tensile  strength  per  square  inch  of  orieinsl  section pounds..    96,800 

Elastic  limit  per  aqoare  inch  of  original  section do....    49,000 

Elongation  per  inch  after  mptnre inch..    O.210O 

Elongation  per  inch  under  strain  at  elastic  limit do 001760 

Reditotion  in  diameter  at  point  of  mptore do 115 

Redaction  In  ares  after  mptare,  per  oentam  of  original  seotion 46.8 

Position  of  mptnre ..."JOfromneok 

Character  of  raokensnrfiaoe lilk^y;  trace  of  gtannlatioA 

Slengatioa  of  inch  seottons ".18, 'MO* 


I'KSTS  OF  IBOSy     STEEL,   JJfD   OTHEB   UATERULS. 

No.  3478. 

Marke,  «^' 

Diameter,  ".SOS. 

Beetioaai  area,  .20  square  inob. 


Otmml  mmmarg. 


1  of  orlclnal  Hottm poDodi.. 

tirtglaM  •MttoB do — 


__-—    .  *  "Sr^V.— ^  T^iDHir© — 

IlMgitlM  par  inch  •Jnerro^^^^^^,^^^^^,^^^^ ^^ ^^.^ 

B^^o- pe',*"«5L?f'2r^ii>K>' "Pt""* ^ " 

^^SSfStJ&^^'^p-'^'""-''^'^""'" ;.m™»^ 


d2 


TESTS   01^   iftOK,   STKbL,   AlitD   OTdElft  itATflRtALS. 


No.  3479. 
Marks,  ^^ 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 


Applied  loadii. 


TotaL 


Poundt. 

2U0 

1.000 

2.000 

8,000 

4.000 

6,000 

6.000 

7,000 

8,000 

8,200 

8^400 

8,000 

8,800 

0,000 

0,200 

0.400 

0,600 

0.800 

10,000 

10,200 

10,400 

10,600 

10.800 

11,000 

11.200 

11,400 

11,600 

11,800 

12.000 

12,400 

12.800 

13,200 

13.600 

14,000 

14.400 

14,800 

16.200 

15,600 

16,000 

16.400 

16,800 

17,200 

17,000 

17,060 


Per 

inol 


son. 


PowMit. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
SO,  000 
86.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40.000 
60,000 
51,000 
53.000 
53,000 
54,000 
55,000 
66.000 
57.000 
58,000 
50,000 
60.000 
62.000 
64.  POO 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
80,800 


Bionntkm 
permoh. 


JiMJk. 


0. 


.000150 
.000900 
.000500 
.000650 
.000850 
.001000 
.001150 
.001850 
.001400 
.001450 
.001500 
.001500 
.001700 
.004550 
.005250 
.006500 
.006750 
.007400 
.008150 
.009000 
.000750 
.OtOCOO 
.011360 
.  012100 
.018100 
.014000 
.015050 
.016000 
.018000 
.020400 
.023600 
.025000 
.027750 
.031000 
.014000 
.037650 
.042250 
.048000 
.054250 
.062500 
.077500 
.095600 
.1600 


SaoceMiye 

elongAtion 

per Isoh. 


InelL 

0. 

.000150 
.000156 
.000200 
.000150 
.000200 
.000150 
.000150 
.000200 
.000050 
.000060 
.000050 

0. 

.000200 
.002850 
.000700 
.001260 
.000250 
.000650 

..000750 
.000660 
.000750 
.000860 
.000750 
.000760 

'.001000 
.000900 
.001060 
.000950 
.002000 
.002400 
.002200 
.002400 
.002760 
.003250 
.003000 
.008660 
.004600 
.008750 
.006260 
.008250 
.015000 
.0180 
.0645 


Permanent 
set 


Inch. 


SneoeMhre 

permaneiit 

•et 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Jnok. 
0. 


Initial  load. 


Elastic  Umil 


Tenaile  atrength. 


Gmaral  9ummary. 

Tenaile  strength  per  square  Inch  of  original  aeotion pounds..    69,800 

Slastio  limit  per  sqnare  inch  of  originu  section do  ...    44, 000 

Elongation  per  incb  after  mptnre inch..    0.2350 

Elongation  per  inch  nnder  strain  at  elastle  limit do  ...  .001600 

Redaction  in  diameter  at  point  of  nptare do 125 

Reduction  in  area  after  mptare,  per  oentnm  of  original  section 48w8 

Position  of  rupture l"fh«ineok 

Character  of  broken  surface «. ailky 

Elongation  of  inch  sections ".29*,  ".18 


TESTS   OF  IMOS,    STEEL,   ABD   OTHEB   HATEBIALS. 

Marks,  "ift' 

Diameter,  "JiOB, 

Sectional  ares,  JiO  sqaare  inch. 


OwiBUm  on  Incti  onder  »?-»^™*.  , 
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TESTS  OF  IBON,  STEEL,  AND   OTHER  MATEBIALS. 


No.  3325. 

Marks,  ^.f^^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


Applied  loada. 


TotoL 


Pounds. 

200 

1,000 

2,000 

8.000 

4.000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

10,200 

10, 400 

10,600 

10,800 

11,000 

11,200 

11.400 

11,600 

11.800 

12,000 

12,400 

12,800 

13,200 

13,d00 

14,000 

14,400 

14,800 

10,200 

15.600 

16.000 

16,400 

16,800 

17,200 

17,600 

18.0C0 

18,400 

18.800 

19,200 

10,600 

20.000 

20,400 

20,800 

20,950 


Perftqaare 
iDcn. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
45.000 
50,000 
51.000 
52,000 
53,000 
54,000 
55.000 
56.000 
57.000 
58.000 
59,000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78, 000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94.000 
90.000 
98,000 
100,000 
102,000 
lOi.OOO 
104,750 


EloB^tion 
per  inch. 


Ineh, 
0. 

.000150 
.000350 
.000600 
.000650 
.000850 
.001000 
.001200 
.001350 
.001660 
.001750 
.001800 
.001850 
.002100 
.002400 
.003000 
.003600 
.004150 
.004850 
.005550 
.006100 
.007700 
.009060 
.010600 
.012100 
.013750 
.015160 
.016950 
.018500 
.020500 
.022400 
.  024550 
.  027000 
.029150 
.032000 
.035100 
.038600 
.042560 
.047350 
.053500 
.060750 
.0675 
.0950 
.1150 


Suooeuive 

elongAtloii 

perlnoh. 


IneJL 
0. 

.000160 
.000200 
.000150 
.000150 
.000200 
.000160 
.000200 
.000150 
.000200 
.000200 
.000050 
.000060 
.000260 
.000800 
.000600 
.000600 
..000550 
.000700 
.000700 
.000550 
.001000 
.001860 
.001660 
.001600 
.001650 
.001400 
.001800 
.001560 
.002000 
.001900 
. 002150 
.002450 
.002150 
.002850 
.003100 
.003600 
.003950 
.004800 
.006160 
.007250 
.006750 
.0275 
.0200 


Permanent 
set. 


J«wA. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SacoeviTe 

permaaent 

■oU 


Inch, 


0. 


Initial  load. 


Blaatio  limit. 


TensilD  strength. 


General  summary. 

Tensile  sirengtb  per  square  inch  of  original  section ponods..  104,750 

Slastio  limit  per  square  inch  of  original  section do....    62.000 

Elongat  ion  per  inch  after  ruptore inch . .    0. 205O 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001860 

Reduction  in  diameter  at  point  of  rupture do 005 

Reduction  in  area  after  rupture,  per  centum  of  original  section 84. 0 

Position  ofraptore ".85ftt>mneok 

Character  of  broken  surface silky,  00  per  cent. ;  granular,  40  per  cent. 

BlongAtion  of  inch  MOtiono ".27*,  ".U 


TESTS    OF  moS,  STEEL,  AHD   OTUEB   MATERIALS. 
1(0.3336. 


Diametfir,  "MXf. 
SeetiofisI  area,  ^ 


SwMraIn 

poimdi..        >1,SM 


Ih  par  a^of'*,?^  r^xi^n^  aaetion 

SSfip-taajw*  '2EiS^ti>-*«"ii»it i' •*"*• 

^^„  '-  -—^  ««t«r  rttg"™*-  ^^ .^^TTT. ",*!>  from  B««k 
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TESTS   OF  IBON,    STEEL,   AND   OTUEK  MATEKIALS. 


No.  3327. 
Marks,  *%%' 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

BloDgation 
per  inch. 

SaooeMiye 

elongation 

perlnoh, 

Pennanent 
set 

SnoceealTe 

pennanent 

set. 

Total. 

Persqaare 
inon. 

Poundt. 

200 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,  COO 

8.000 

9,000 

10,000 

10,200 

10,40» 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

18,200 

18.000 

14.000 

14,400 

14,800 

15.200.1 

16,600 

16,000 

16,400 

16,800 

17,200 

17.600 

18,000 

18,400 

18,800 

19,120 

Pwmd$, 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
85,000 
40,000 
45.000 
50.000 
51,000 
62,000 
63,000 
54,000 
55,000 
56,000 
57,000 
68,000 
60.000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92.000 
94,000 
95,600 

• 

Ineh, 
0. 

.000100 
.000800 
.000500 
.000660 
.000850 
.001000 
.001150 
.001300 
.001500 
.001700 
.001750 
.001900 
.002400 
.003500 
.004700 
.005560 
.006400 
.007800 
.008150 
.008950 
.  OlllOO 
.012700 
.014560 
.016500 
.018500 
.020600 
.023100 
.025250 
.028500 
.031600 
.035000 
.038250 
.043050 
.04925U 
.057000 
.0670 
.0850 
.1200 

InOL 
0. 

.000100 
.000200 
.000200 
.000150 
.000200 
.000150 
.000150 
.000150 
.000900 
.000200 
.000060 
.000150 
.000500 
.001100 
.001200 
.000850 
.000850 
.000900 
.000850 
.000800 
.002150 
.001600 
.001850 
.001050 
.  002000 
.002100 
.002500 
.002150 
.003250 
.003000 
.003500 
.003250 
.004800 
.0062U0 
.007750 
.0100 
.0180 

.0850 

• 

JnOL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

iDillalload. 
BlastUs  limit 

# 
Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds . .       95, 600 

Elastic  limit  per  sanare  inch  of  original  section do 51, 000 

Elongation  per  inon  after  roptnre inch..       0.1500 

Elongation  per  inch  under  strain  at  elastic  limit do 001700 

Kednotlon  in  diameter  at  point  of  rupture do....  .  056 

Bednotion  in  area  after  rupture,  per  centum  of  original  section 20.6 

Position  of  rupture l".05ttom  neck 

Chara  ter  of  broken  surface granulari  flaky  spot  at  the  ciroomferenoe 

ElongaHon  of  inch  sections ".12,  ".18* 


TESTS    OF    IROS,    STEEL,    ASD   OTHER    MATERIALS. 

Na  3339. 
Marks,  ^^"^ 
Diameter,  ".505. 
Sectiooal  area,  .20  sqnare  inch. 


General  n 

„.ra  inob  of  origlti»l  BMtloii. 
eoKth  pe' •3»*»^™r  origio»r»oliDB 


(vapune     '  

'  of  broken  V 

a.  Ex  n 
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TESTS   OF   IBON,    STEEL,    AND   OTHEB   MATERIALS. 


Marks, '%%' 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


lTo.3340. 


Applied  IoaAb. 


1 


ToUL 


Foundt. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

0,000 

7,000 

8,000 

9,000 

0,200 

0,400 

9,000 

0,800 

10,000 

10.200 

10,400 

10,000 

10,800 

U,000 

11,200 

U,400 

11.000 

11,800 

12,000 

12,400 

12,800 

18,200 

18,600 

14.000 

14,400 

14,800 

16^200 

16^000 

18.000 

10.400 

16,800 

17,200 

17,000 

18,000 

18.400 

18,520 


Per  Baaare 
looD. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
80,000 
40.000 
46.000 
46^000 
47,000 
48,000 
48,000 
60,000 
51,000 
52.000 
53,000 
54,000 
65,000 
66,000 
67,000 
68.000 
60,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
92,000 
92,600 


Elonjcation 
per  inch. 


Ineh, 

0. 

.000160 
.000260 
.000400 
.000550 
.000750 
.000900 
.001050 
.001250 
.001400 
.001450 
.001500 
.001550 
.001650 
.001700 
.  003*200 
.004900 
.  00555U 
.006400 
.007250 
.008100 
.009050 
.009850 
.  010760 
.011600 
.013600 
.015600 
.017600 
.020000 
.022100 
.025250 
.0287rO 
.031000 
.034000 
.038500 
.043000 
.048750 
.056000 
. 065750 
.0800 
.1100 
.1450 


Snooeaeire 

eloDffation 

per  Inch. 


Ineh, 
0. 

.000150 
.000100 
.000150 
.000150 
.  000200 
.000160 
.000150 
.000200 
.000150 
.000050 
.000050 
.000050 
.000100 
.000050 
.001600 
.001700 
.000650 
.000850 
.000860 
.000850 
.000050 
.000800 
.000900 
.000650 
.002000 
.002000 
.002000 
.002400 
.002100 
.003150 
.003500 
.002250 
.003000 
.004500 
.004500 
.005750 
.  007250 
.000750 
.014250 
.0300 
.0350 


Peimanent 
set. 


Ineh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Suroeasive 

pennanent 

•et. 


0. 


Inch. 


Initial  k>ad. 


Elastic  limit. 


Tensile  strength. 


(reneral  summary. 


Tensile  strength  per  square  inch  of  original  section pounds . .       02. 600 

Elastic  limit  per  sonare  inch  of  originaiseotion do 50.000 

Elongation  per  inch  after  mptare , inch . .        0. 2400 

Elongation  per  inch  ander  strain  at  elastic  limit do 001700 

Reduction  in  diameter  at  point  of  rupture..: do .13S 

Beduction  in  area  after  rupture,  per  centum  of  original  section 46.2 

Position  of  rupture r'.OO  from  neok 

Character  of  broken  surface iiilky 

Elongation  of  Inch  sections. ".16,  ". 


TESTS    OF    IROS^    STEUL,    AND  OTHEB  MATERIAl-8.  99 

No.  3472. 


Marts,  »,^ 
Diameter, 


aSmJ 

~  -I 
.505. 


uiameter,  ".otto. 

BectioDal  area,  .20  square  inob. 


[  3ao»Hl<re 

1  "s^wr 

u._, 

BMDWk*. 

1 

'f^lL 

loooiso 

.000230 
I  OOOISO 

.O00I5V 

,  cwjoo 

.000030 

':  OOOIM 

.  tciwwo 

.OUIOSO 

.ooo-iaa 
I  o  -D'oo 

.  O0119.-0 
.00' SM 
.000900 

'COIMO 

.  ooi'.w 

;ii 

.OUJ9IW 

;oo'^ 

.oo4:.oo 

:E^ 

:  0250 

.03M 

IlHft. 

/w*. 

Initial  load. 

-:;:::;:::;:i:::;::::;::. 

Toneile  atnURtli.             | 

Central  tumnarg. 


ElWiclimrtKTMiiaiotDClioI  "^  * 

ElmiilioiipmiBcb  after  r«P'-'^  

KmiKioiiiinf--^  —'■"  -"^ 
Redaclinn  in  di 


«  ot  Tnptore  - . 


.^rua:  ropuiro,  P«/ ™ 


...illiV 

1,  ".ir/' 


100  TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  34T3. 
Marks,  ^.s%^ 
Diameter,  '^505. 
Sectional  area,  .20  sqaare  inch. 


Applied  loads. 


Total. 


Poundt. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

9,200 

9,400 

0,600 

0,800 

10,000 

10, 200 

10.400 

10.600 

10.  8U0 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13, 200 

13,600 

14,000 

14,400 

14,800 

15,200 

15, 600 

16,000 

10,400 

16,800 

17, 200 

17,600 

17,850 


Per  Bqnare 
inoii. 


Poundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35, 000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
52, 000 
63.000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60. 000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,260 


Elongation 
per  inob. 


Inch, 
0. 

.000150 

.000250 

.000400 

.000600 

.000800 

.000950 

.001150 

.001300 

.001500 

.001550 

.  001950 

.003450 

.064500 

.005450 

.006250 

.007050 

.007850 

.008750 

.009600 

.010600 

. 011400 

.012300 

.013160 

.014150 

. 016250 

.018300 

.020500 

.023250 

.020000 

.028700 

.032050 

. 035600 

.040050 

.045100 

.052500 

.  061000 

.072400 

.0050 

.1450 


Saooesaiye 

eloD^tion 

per  inch. 


Inch. 
0. 

.000150 
.000100 
.000150 
.000200 
.000200 
. 000150 
. 000200 
. 000150 
.000200 
.000050 
.  000400 
.001500 
.001050 
.000950 
.000800 
.  00U800 
.000800 
.000900 
.000850 
.001000 
.000800 
.000900 
.  000850 

.ooieoo 

.002100 
.002050 
.  002200 
.  002750 
.  002750 
.  002700 
.003350 
.  003550 
.004450 
.  005050 
.007400 
.  008500 
.011400 
.0226 
.0500 


Permanent 
set. 


Ineh. 


0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncoessive 

permanent 

Bet 


Inch. 


0. 


BemarkB. 


Initial  load. 


EloBtic  limit. 


Tensile  strength. 


Oeneral  summary. 

Tensile  strenf^th  per  sqaare  inch  of  original  seotion ponnds..    89, 250 

Elastic  limit  per  sqnare  inch  of  original  section do....    46,000 

Elongation  per  inch  after  mptnre inch..    0.25OO 

Elongation  per  inch  under  stiain  atolastio  limit do .0U1.'>50 

Redaction  in  diameter  at  point  of  ruptnre do i:ir> 

Reduction  in  nrea  after  rupture,  per  centum  of  original  section 40. 2 

Position  of  rupture 1".05  from  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ''.34*,  ".17 


TESTS  OP  IBONf     STEEL,   AND   OTHEH   MATERIALS.  101 

ISO.  3471. 
Ifarks,  "iff 
Diameter,  ".505. 
Sectional  area,  .20  sqaare  tDcb. 


^€►07500 

loowsoo 

.010300 


.oow»    

._-  iTtcli  of  orlchikl  HciloD nninda..      M,  0!M 

r™D.»t™B«bp«r»qi>'^  ™V  oriBiMlwoMon ^Td™  ...      « >0 

ani».loDp*rJnch»ft«rr«P^^^^jjl„^l^,j„,j ^^  ^^^^^ 

■•"""tonper 'ncn-"5„  Dotut  of  ropinre. do 115 

SSSl!Sf3^.™"p>-~r!r.■:•-."^!W;.?'.r^'!^:::::::.::::;:::::;:.i.,da■„,.!:;; 
■-■•-- 5«*^o»S^^:::;:::;:;::;:";;;:;:::;::::::::;::;;::;;:;;:::v;:^v;;;- 
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TESTS    OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


^o.  3475. 
Marks,  %J 
Diameter,  ''.605. 
Sectional  area,  .20  square  inch. 


Applied  loads. 


ToUl. 


P(nmd9. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

0,200 

9,400 

9,000 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

18,600 

14,000 

14,400 

14,800 

15,200 

15.600 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,760 


Per  square 
inch. 


Poundt. 
1,000 
6,000 
10, 000 
15,000 
20,000 
25,000 
30,000 
86.000 
40,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,  Oi'O 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,  000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
93,800 


Elon^tlon 
per  inch. 


Inch. 

0. 

.000100 
.000250 
.000400 
.000600 
.  000750 
.000950 
.  0U1150 
.001300 
.001500 
.001550 
.001600 
.001650 
. 001750 
.002250 
.003500 
.004100 
.005050 
.006000 
.006700 
.  007550 
.008100 
.009250 
.  010100 
.011000 
.012750 
^014700 

.  .016600 
.  018800 
.  020750 
.  023200 
.  025950 
.  029000 
.  031750 
.035250 
.039500 
.044500 
.050100 
.  057750 
.068250 
.0850 
.1400 


Sacceeaive 

eloDg^tion 

per  moh. 


Inch. 
0. 

.000100 
.000150 
.000150 
.000200 
.000150 
.000200 
.000200 
.000150 
.  000200 
.000050 
.000050 
.  000050 
.000100 
.000501) 
. 001250 
.000600 
.000950 
.0009.M) 
.000700 
.000fi50 
.000850 
.000850 
.000850 
. OdOnOO 
.001750 
.001950 
.001003 
.  0i)2  >00 
.001950 
. 002450 
.  002750 
.  003050 
. 002750 
.003500 
.004250 
.005000 
.005600 
.007650 
.  010500 
.016750 
.0550 


PeriDanent 
aet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SiiocoflsiTe 

periuanent 

aet. 


Inch, 


0. 


Bemarka. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..       98,800 

Elasticlimitper  square  inch  of  originarsection   do...       49,000 

Slongation  per  iacu  after  rupture ^ inch..        0. 2150 

Blongation  per  inch  under  strain  at  elastic  limit L. do 001750 

Iteduotion  in  diameter  at  point  of  rupture r. do  ...  .125 

Keduction  In  area  after  rupture,  pnr  centum  of  original  Hcctinu 43.  3 

Position  of  rupture T'.OO  from  neck 

Character  of  broken  surface silky 

Slongation  of  inch  sections ".15,  ''28* 


TESTS   OP  IBON,   STEEL,    AND   OTHER  UATBBUL8.  103 

No.  3390. 
JfarkH,  ^^fji' 
Diameter,  ",505, 
Sectional  area,  .20  sqoare  Inch. 


xooo 

f^i^ 

w 

.  w 

G«ii«ral  tummary. 

r«dI«immKthpOT»qo»™™«°^^„r^Uon do  ...       «,.KiO 

0«*ie  limit  p«BHaM"»''f?j;i,r« inch..        O-IVi* 

ItoltUiMi  per  h.^*ft5'"&5-rrtel«tio  UD.it do 0OI..M 

Boo^Uon  per  Inch  •""""j^jofrnptore do \i\ 

ItodacliuninM^^aerrupw^'  k~ 1".15  ftwn  nrek 

Ckmclvr  of  broken  •< 
,n€>flIiofcB^ 


104  TESTS   OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3391. 

Marks,  'iffi^ 

Diameter,  '^505. 

Sectional  area,  .20  sqaare  inch. 


Applied  lottdfi. 


Total. 


Poundi. 

200 

1,000 

2,000 

8,000 

4,000 

S,000 

0,000 

7,000 

8,000 

9.000 

9,1:00 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11, 6ro 

11,800 
12, 000 
12.400 
12,800 
13.200 
13,000 
14,000 
14,400 
14.800 
15,200 
15.600 
16.000 
16,400 
10.800 
17,200 
17,600 
18.000 
18,400 
18,570 


Persaaaro 
Inoji. 


Pounds, 

1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
S'S.OOO 
40,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
.'^2,000 
63.000 
54,000 
55,000 

rio.  000 

67,000 
58.000 
50,000 
60,000 
62, 000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
92,850 


EionnUon 
por  looh. 


Inch. 
0. 

.000150 
.000300 
.000450 
.  O0OC50 
.00(»800 
.000950 
.OOlJOO 
.001300 
.001450 
.001500 
.001550 
.002400 
.003050 
.004500 
.005500 
.006500 
.007300 
.008000 
.009250 
.010000 
.  010600 
. 011400 
.012000 
.  013000 
.014800 
.016750 
. 018750 
.  O'JOToO 
.  023100 
.  026750 
.  029150 
.031800 
.0;M600 
.038000 
.043500 
.048750 
.056000 
.0050 
.0800 
.1030 
.1450 


Saooeasive 

eloDcation 

per  looh. 


Inch. 
0. 

.  000160 

.000150 

.000160 

.  000200 

.000150 

.000150 

.000150 

.000200 

.000150 

.000050 

. 000050 

.000850 

.000650 

.001450 

.001000 

.001000 

.  000800 

.000700 

.001250 

.000750 

.000600 

.000800 

.000600 

.001000 

.001800 

.001950 

.  002000 

.  002(500 

. 002350 

.  003fi50 

.002400 

. 002650 

.002800 

. 003400 

. 005500 

.005250 

.007250 

.OO'JO 

.0150 

.0250 

.0400 


Permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sacceeaive 

permanent 

set 


Inch. 


0. 


Bemarka. 


Initial  load. 


Elastic  limit. 


Tennile  stn^n^^tli. 


General  Bummartf. 


Tenaile  strength  per  square  Inch  of  orisinal  section pounds. .       92, 850 

Elastio  limit  per  sqnare  inch  of  original  section do ....       47,  OOO 

Elongation  per  Incn after  mptarc ! inch..       0.23(N>- 

Elongation  per  inch  under  strain  at  elastio  limit do  ...      .  001650 

Rednction  in  diameter  at  point  of  mptare do .  135 

Bedaction  in  area  after  rapture,  per  centam  of  original  section 46. 2 

Position  of  mptare ".90  from  nock 

Character  of  broken  sarfaoe silky 

Elongation  of  inch  sections 'M3,  ".33* 


TESTS  OP  IKO-V,    STEEL,   AND   OTHEB   MATEHIALS.         105 

No.  3486. 

Marks,  "rfi' 

Diameter,  ",505. 

Sectioua]  area,  .20  square  Ineli. 


Gnural  r 

-™,  ineb  of  oriilul  HaUoD pooiid».. 

r«iflertreo(EUipe'  "1"^?^^  of  orieiiiBl »eoliim do.... 

Ih«,cltolti«r«iu»«">^';^r*i  ini^"'-. 

Ilffli(ilkmpecinclJ  •"^'^JTrtraio  »t  olMlio  llmil  do.... 

Eimcalion  per  inch  oo''*"'j„t  „(  rupture ilo... 

portliuoof  rnptiM«-----i-ll"'*'.' KOBDlar  ;  »illij  Bput  •Icironm 

ChB««rofbrokeii«o?^*?_ "-* 


106  TESTS   OF   raON,    STEEL,    ilND   OTHER  MATERIALS. 

No.  3487. 

Marks,  ^^^ 

Diameter,  ^^505. 

Sectional  area,  .20  sqaare  inch. 


Applied  loftdfl. 


Total. 


Pimndi. 

200 

l.OOO 

2,000 

8,000 

4,000 

fi,000 

0,000 

7,000 

8,000 

9,000 

0,200 

0.400 

OiOOO 

0.800 

10,000 

10, 200 

10,400 

10,000 

10,800 

11,000 

11,200 

11, 400 

11,600 

11,800 

12, 000 

12,400 

12,800 

13.200 

13. 600 

14,000 

14.400 

14,800 

15,200 

15.600 

16,000 

16,400 

16,800 

17,200 

17.800 

18,000 

18,400 

18,600 


Per  Baaare 
inon. 


Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
46, 000 
47,000 
48,000 
40,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
04,000 
•66,000 
68,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
98,000 


Blonffatton 
perinoh. 


Inch. 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.000950 
.001100 
.001250 
.001450 
.001500 
.001550 
.001560 
.001600 
.001700 
.002000 
.003050 
.004050 
.005500 
.006000 
.006000 
. (07900 
.008900 
.009750 
.010600 
.012400 
.014500 
.016900 
.019260 
.021500 
.023750 
.026300 
.029000 
.032300 
.036150 
.040600 
.046000 
.  053250 
. 061250 
.0700 
.1000 
.1400 


Snoceaolve 

eloogattion 

per  inch. 


Inch. 

0. 

.000100 
.000200 
.000150 
.000160 
.000200 
.000150 
.000150 
.000150 
.000200 
^000050 
.000050 

0. 

.000050 
.000100 
.000300 
.001050 
.001000 
.001450 
.000500 
.000900 
.001000 
.001000 
.000850 
.000850 
.001800 
.002100 
.002400 
.002350 
.002250 
.002250 
.002550 
.002700 
.003300 

.ooaav) 

.004450 

.003400 

.007250 

.008000 

.008750 

.0300 

.0400 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooeMive 
permanent 


Ineh. 


0. 


Bemarka. 


Initialload. 


Elaetic  limit 


Tensile  atrengtb. 


General  eummary. 

Tensile  Birength  per  aqnaro  inch  of  original  section pounds..    93,000 

Elastic  limit  per  sqaare  inch  of  original  section do  ...    SO.  000 

Elon;;at ion  per  inch  after  ruptnre Inch..    0.2450 

£ioDq:atioD  por  inch  under  strain  at  elastic  limit do 001700 

Reduction  in  diameter  at  point  of  nipture Uo 125 

Reduction  in  area  after  rapture,  per  centum  of  original  section 43.3 

Position  of  mpture ".96  from  neck 

Character  of  broken  snrfoce ailky 

Elongation  of  inch  aeotiona ".S3*,  ".16 


TESTS   OF    IROS,     STEEL,    ASD    OTflKB   MATERIALS. 

No.  3488. 

Marks,  .«ij^' 

Diameter,  ",505. 

Sectional  area,  .20  square  incb. 

I     iB-Wk^t       /  I  ,    -I  .  . 

I _,  ^j    I  SocceativB   »»„.__„_,  Soer***lTe 

,^1   per-toch.  i«rlneh.  *'^  »t. 


General  niMiiMry. 


TmOe  ntn-ncth  per  •^ 


.jjMi™  per  Incb  ona  ^^^  „r  rpptnre  ..     . 


Itesil 

orlffiiul  aeotifi 


if  Inota 


108 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  3489. 

Marks,  ^t;^^ 

Diameter,  ''.505. 

Sectional  area,  .20  sqnare  inch. 


Applied  loads. 

Elongation 
per  inch. 

Snooessive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
inon. 

Pounds.- 

200 

1,000 

2.000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

8,200 

8,400 

8,600 

8.800 

9,000 

9.200 

9,400 

9,600 

9,800 

10,000 

10,400 

10,800 

11  200 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
52,000 
54.060 

Ineh. 
0. 

.000100 
.0O0V50 
.000400 
.000550 
.000750 
.000950 
.001150 
.001350 
.001400 
.  001450 
.  001450 
.001500 
.001900 
.002600 
.003550 
.004500 
.005350 
.006100 
.008000 
.009750 
.  011500 
.013500 
.015500 
.  017300 
.019250 
.021600 
.024000 
.026400 
.029500 
.032750 
.036750 
.  040750 
.046750 
.052600 
.0600 
.0750 

Ineh. 

0. 

.000100 
.000150 
.000150 
.000150 
.000200 
.000200 
.000200 
.000200 
.000050 
.000050 

0. 

.000050 
.000400 
.000700 
.000950 
.000950 
.000850 
.000750 
.001900 
.001750 
.001750 
.002000 
.002000 
.001800 
.001950 
.  002350 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

11  600             ^*4  MM) 

12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17.600 
17,840 

60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
89,200 

.002400 
.002400 
.003100 

.003250 
.004000 
.004000 
.006000 
.005750 
.0075 

OlfM 

,       . 

.  1000        1      .  02.^ 

.1350 

.0350 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,200 

Elastic  limit  per  sauare  inch  of  original  section do....    44,000 

Elongation  per  incn  after  rapture inch..    0. 2300 

Elongation  por  inch  under  strain  at  elastic  limit do 001500 

Seduction  in  diameter  at  point  of  rupture   do 125 

Reduction  in  area  after  rupture,  per  centum  of  original  section 43.3 

Position  of  rupture ''.79  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".34*, 'M2 


i 


d^^TicA  ^deeZ^  :B . Z .J^t/ye^s 


oo/hs 


H  Ex  No  16  50. 1. 


^.2tiA 


^ 


1 


H  Ex  No  16  SO,  I. 


TESTS   OP  IBOM,    STEEL,    AND  OTHEE  UATERUL8.  109 

No.  3205. 

Diameter,  ".505, 

Sectional  area,  .20  sqaare  inch. 


Otntral  tammarg. 

KWFitUm  per  inch  »'*Xer  b!™'"  "  e'»«ie  limit  ... 
K«l„eUoi.lii.re»»"'""'^. .. 

s^'^"K5rs»Sto« 


put  fmiaiir     0|Mned  ei 


110  TESTS   OF   IKON,    STEEL,    AND    OTHER   MATERIALS. 

No.  3206. 

Marks,  ^  \^  ^ 

Diameter,  ".605. 

Sectioual  area,  .20  square  inch. 


Applied  loads. 


Total 


Pound*. 

200 

1,000 

2,000 

3,000  < 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

10, 200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12.800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16.000 

16,400 

16,800 

17, 200 

17,600 

18,000 

18, 400 

18.800 

19, 170 


Per  RQuare 
incn. 


Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
36,000 
40,000 
45.000 
50.000 
61.000 
52,000 
63,000 
64.000 
55,000 
56,000 
57,000 
58.000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
95,860 


Eloneation 
per  Inch. 


Inch, 

0. 

.000100 
.  000200 
.  000450 
.000650 
.000850 
.001050 
.  001200 
.  001350 
.  001500 
.001600 
.001650 
.001650 
.001750 
.004100 
.006000 
.007250 
.  0082.50 
.009000 
.009000 
.010900 
.012850 
.014800 
.016800 
. 019100 
.  021150 
.023600 
.026000 
. 028750 
.031600 
.035000 
.038750 
.0(3100 
. 048250 
.  053740 
.061250 
.0650 
.0850 
.1400 


SncceesiTe 

elonfration 

perinch. 


Inch, 

0. 

. 000100 
. 000100 
.000250 
.  000200 
.  000200 
.  000200 
.000150 
.0U0150 
.000150 
. 000100 
.000050 

0. 
. 000100 
. 002350 
.  001000 
. 001250 
.001000 
.  000750 
.  000900 
.001000 
.001950 
.001910 
.002000 
.002300 
.002050 
.002450 
.002400 
.002750 
.  002850 
.  003400 
.  003750 
.004350 
.005150 
.005500 
.007.M)0 
.0375 
.0200 
.0550 


Pormanent 
set. 


Ineh, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Succeselye 

permanent 

set 


Inch. 


0. 


Bemarka. 


Initial  load. 


Elastic  limit. 


T^isile  stren^h. 


General  summary. 

TensilestrengthiMr  square  inch  of  original  section poands..    95,850 

Elastic  limit  per  SQuare  inch  of  originu  section do  ...    63,000 

Elongation  per  incn  after  mpture.. inch..    0.2000 

Elongation  per  inch  nncler  strain  at  elastic  limit do..  .001750 

Reduction  in  diameter  at  point  of  rupture  do..        .  105 

K(^duction  in  ai'ea  after  rupture,  per  centum  of  original  section 37. 1 

Position  of  rupture ".80  from  neck 

Character  of  brolcen  surface,  granular,  55  per  cent ;  silky,  45  per  cent.    Openod  cracks  in  surface  of 

stem. 
Elongation  of  inch  sections..,..,.., ,, ".29%  ".11 


TESTd    OF   IBON,    STEEL,   AND   OTHER   MATEBIALS.  1 1  L 


No.  3207. 

jyiameter,  '^505. 

Sectional  area,  .20  square  inch. 


ApplUed  hmdM, 


inc, 


MB 

icli. 


1,000 
5,000 
10,000 
15,  OOO 
2O,0OO 
25,000 
30,00O 
35,000 
40,000 
45,000 
S0,0OO 
51,000 
52.000 
53,000 
54,000 
&5.0OO 
Sfl^OOO 
57,0OO 
5S,0OO 
50.000 
60.000 
62,000 
6^000 

«.ooo 

tf8,0O0 
70.  OOO 
72.O0O 
74,000 
76,000 
78,000 
80,  OOO 
82,000 
84,000 
8«,O00 
88,  OOO 
90,  OOO 
02,000 
94.000 

oe,ooo 

96,400 


'I 


1 


JncJL 
O. 

.O0O150 

!OOU3<'0 

.000450 

.000700 

.O0O850 

.001000 

.OO1150 

.0O1250 

.OOl4oO 

.OO1650 

.  0'H700 

.001760 

.  001900 

.OO4150 

.  OOvt5iH> 

ooaooo 

.0O7650 
008rMM> 

.  o^yoGoo 

.  01U450 

.  01"-21^»0 
.  0142i50 

OlfUfOO 
'  OlSiXfO 

020250 
'  022750 
'  023O0O 
'  0-J7300 

.  o  :o2^^ 

.  033:350 
.  0370oO 
.  041100 
.  044 850 
.  051*750 
. 057730 
.  0625 
.  0750 
lOOO 
.1300 


Pemanent 


Inch. 
0. 

.000150 

.OOOIW 

.000150 

.000250 

.0iK)150 

.000150 

.000150 

.000100 

.OOOJOO 

.000200 

.000050 

.000050 

.OOOl.'iO 

.  00-2250 

.001350 

.001100 

.OOlOoO 

.001250 

.000700 

. 000X30 

.001650 

.002150 

.001750 

.002000 

.002250 

.  002:i00 

.002250 

.002300 

.0029:0 

.003000 

.003H00 

.004050 

.003750 

.006900 

.006000 

.004750 

.0125 

.0250 

,0300 


SO0C6MiTe 

pcrmuieDt 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


/nefc. 


Initi*]  iMid. 


SlMUelimH. 


Tensile  fttreiigth. 


General  nummary. 


^_^  incb  of  oiiifinml  aectioD pcmnds..      90.400 

Teirfl««tiOTfKtliV«r»aa»^^^^yj^lnal.ecti^^ do....      62.000 

IhrtlclimitperMOAroj^^^    tore inch..      0.1700 

Bsncttion  per  incta  *"f 'L^-^;Vaiii  at  clastic  Umit do 001750 

BkmssrtioD  per  incli  «ll«lc'J^n'      of  r^^  do 085 

Biaoctkm  in  diameter  aii»"*  per  centum  of  orlRiiial  sccUon 30.7 

Bed«etiooinMC»»f"*«"^*P*       ,',.. 1".  10  from  neck 

Pmltiffa  of  mptar©  —  1"  V«i»^"  eraniilar,  60  per  cent ;  silky,  40  per  cent.    Opened  cracks  In  surface  of 
Cittiacter  of  broken  sariaow,  » 

glim.  ^, -  "-J8*fM5 


I' 2  TESTS  OF  lEON,   STEEL,    AND  OTHEB  MATERIALS. 

No.  3336. 
Marks,  »^  ^5^ 
Diameter,  ".605. 
Sectional  area,  ^  sqnaro  inch. 


6t»eral  (HMMory. 

TennUe  slreniFEh  pec  sqnare  looh  of  original  •eotton .ponnds..    63.80 

^._..,.„_.,.?__.1 '-chotorlK'— '  — •—  '-  -~ — 


3  llmiC  per  Miiue  Inch  of  orlxinal  Bectloo do.. 


Dch under  Blnln  St  elHtIC limit do...'.  .001 

Jtmi action  m  uiruneterBl  point  nf  rapture do  ... 

Bt-ilai'tlon  In  ananfiernipmra,  peroontuni  of  orlglnkl  section 4 

Poiltion  of  rapture ".80  from  nr 

Chnnictet  of  broken  BQrfiMiB nl 

ElaDgMton ot inoh  aeotloiu „ ".O,". 


TESTS   OF   IBON,   STEEL,    AND   OTBEB   MATEBIAL& 
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No.  3337. 


Marks,  "^2  = 

Diameter,  ^'.506. 

SectJooal  area,  .20  sqaare  inch. 


/ 


Applied  lomdM. 


ine 


L,<MO 

s,ooo 

10,0OO 
15,000 
20,OOO 
25.0OO 
30,000 
35,000 
40,  OOO 
45,000 
00,000 
^UOOO 
52,000 
53,000 
54,  OOO 
5S,000 
50,000 
S7.000 
58,0O0 
69,  OOO 
00,000 

e:i,ooo 
&*,ooo 
eo^ooo 
es,ooo 
':o,ooo 

7:2,  OOO 
74.,  OOO 
70,000 

78.  OOO 

Sty,  OOO 

b2,000 
84.  OOO 

s&,ooo 

88.  OOO 

oo.ooo 

00,900 


I 


I 


per  mch. 


Inch, 

O. 

.00)100 

.000250 

.000400 

.000560 

.000750 

.000960 

..001100 

.001300 

.001900 

.001650 

.  010750 

. 011760 

.012900 

.  013100 

.014050 

.015050 

.018000 

.  O17O60 

.  O18O00 

.010000 

.O21300 

.O23750 

.vaoo60 

.020000 
.O31860 
.036600 
.039000 
.043000 

O476O0 
,063260 
.  0576 
,  G«^*5 

0800 

0950 
,  llOO 
.1600 


olonjcation 
per  inch. 


Inch. 
0. 

.000100 
.000150 
.000150 
.000150 
.OOOlHH) 
.OOO'JOO 
.000150 
.000200 
.000200 
.000150 
.009100 
.001000 
.000550 
.000800 
.000950 
.001000 
.000950 
.001050 
.000950 
.001000 
.003300 
.00:2460 
.002300 
.002950 
.002850 
.003750 
.003400 
.004000 
.004500 
.005750 
.004250 
.0050 
.0175 
.0150 
.0150 
.0500 


PemMiient 


Ineh. 


Ol 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Bocc—rire 

p«niutDent 

Mt. 


Jneh. 


0. 


Raouirks. 


IiiidiakMd. 


KlMtio  limit 


Tensile  strength. 


General  9ummarjf, 


^nAT«  Inch  of  oriicinal  section pounds. .      00,900 

Tanfle Ktrciigtli  P^*'  ^  iScU  of  orijfin^l  section do  ...      50.0(>o 

Hartic  limit  per  Mp*5?""|.„i^ iDch..      0.2.'i»0 

laaneation  per  i»™  ^  ^«i  «trsfcin  at  elastic  limit do OoKmO 

tUnp^ioo.  perincliwn^f^l^j^  of  rupture ^o 1„5 

Seduction  in  di»inc»*^^  *";' »!ri„ye    per  centum  of  original  section 37.1 

B«ductionma«»  after  rnp*  *- I'MO  from  ueck 

Position  of  rCTpt»J^----liJl^ wilky 

Cbarsrter  of  bro^©nj»SSSSr "30*.  ".15 

B.  Ex, 


i 


114  TESTS   OF  IBONy    STEEL,    AND    OTHER   MATEBIALB. 

No.  3278. 

Marks,  w^JH 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


Total. 


Poundt. 
200 
1,000 
2,000 
8,000 
4.000 
5.000 

e,ooo 

7.000 
g,000 
9,000 
10.000 
10,200 
10,400 
10,600 
10,800 
11,000 
11.200 
11,400 
11^600 
11,800 
12,000 
12,400 
12,800 
13,200 
IB,  600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
19,520 


Per  square 
inch. 


PottndM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54.000 
55,000 
66,  (KM) 
57,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
97,600 


Elongation 
per  inch. 


Inch. 
0. 

.000150 

.000300* 

.000450 

.000650 

.000800 

.000050 

.001150 

.001300 

.001450 

.001650 

.001700 

.001750 

.001800 

.001850 

.002000 

.006100 

.007300 

.008250 

.009150 

.010150 

.011050 

.013600 

.015500 

.017500 

.019600 

.021900 

.624000 

.  026750 

.029250 

.032100 

.035650 

.039500 

.043700 

.049500 

.0550 

.0600 

.0700 

.0900 

.1400 


Sacoessive 

elongation 

per  inch. 


Inch. 
0. 

.000160 
.00U150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000050 
.000(150 
.000050 
.000050 
.000150 
.004100 
.001200 
.000950 
.000900 
.001000 
.001500 
.001950 
.001900 
.002000 
.002100 
.002300 
.002100 
.002750 
.002500 
.002850 
.003550 
.003850 
.004200 
.005800 
.0055 
.0050 
.0100 
.0200 
.0500 


Permanent 
set. 


Snooeeeire 

permanent 

set. 


Inch. 


a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Bemarks. 


Inek, 


0. 


Initial  load. 


Elastic  limit 


Tenaile  atrmgth. 


General  9^mmary, 

Tensile  strength  per  square  inch  of  oriiclnal  section pounds..    07.000 

Elastic  limit  per  saoareinch  of  original  section do 54,000 

Elongation  per  incn  after  rapture inch..    0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do 00185O 

Beduction  in  diameter  at  point  of  rupture do 145 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49.1 

Position  of  rupture 1".00  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  section« , ,..., "47,  ".31* 


TESTS   OF  IBOH,    STEEL,    AMD  OTHER  HATEBIALB. 

No.  3274. 
Marks,  **^J° 
Diameter,  ".504. 
Secdonai  area,  .20  aqaare  inch. 


General  «i 

»,  „*  oHl^i'>"'•W^°''■■ 
T(^lile^0Ml»tll[*^»qIl»^e•^»5•' ^_iniil"«'l*"' 

BiilicLniilpefiquiceliicb  ol  oy  »^ 

Uaniiiffl  veVinct.  .Per  "iP'^^r'„i  el^Uo  Umtt 

EHlDctioK  m  ili«m.Wr  at  P""'5/'l«r  centum  of  origini 

iBlotUOD  In  •«•  »!M' "1P*'°^  *^       

P0.11BB  of  roplm"        ■-;:--- J 

CkmcltrofbrokensuT&oo---  

Htma'-^  of  Inch  w 


116  TESTS   OF   IRON,    STEEL,    AND   OTHEB   MATERIALS. 

No.  3347. 

«a-      ,_      82BmTH 

Marks,     xi  h 

Diameter,  '^505. 

Sectional  area,  .20  square  inch« 


Applied  loads. 


Total. 


Peundi. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

9,200 

0,400 

9.600 

0,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11.000 

11,200 

11,400 

11,600 

11,800 

1:2,000 

12.400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,600 

17,890 


Per  soTiaxe 
incD. 


pound*. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40.000 

'  45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
56,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
89,450 


Elon^tioD 
per  inch. 


Inch. 

0. 
.000100 
.000250 
.000456 
.000650 
.000800 
.000950 
.001150 
.001350 
.001500 
.001560 

*  .001600 
.001650 
.001900 
.006260 
.007000 
.00T750 
.008600 
.009500 
.010560 
.011300 
.012350 
.013200 
.014000 
.015050 
.  017000 
.010150 
.021750 
.  024500 
.027000 
.030000 
.  033400 
.  030750 
.041050 
.046650 
.053000 
.0575 
.0650 
.0900 
.1450 


SacooMive 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000150 
.000200 
.000200 
.000150 
.000160 
.000200 
.000200 
.000150 
.000060 
.000050 
.000050 
.000250 
.004350 
.000750 
.000750 
.000850 
.000900 
.OOIOOO 
.000800 
.001050 
.000860 
.000800 
.001050 
.  001950 
.002150 
.002600 
.002750 
.002500 
.003000 
.003400 
.003350 
. 004300 
.005600 
.006350 
.0045 
.0075 
.0250 
.0550 


Pennanent 
set. 


Sacoessive 

permAnent 

set. 


Inch. 


0. 
.0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,450 

Elastic  limit  per  snuaro  inch  of  original  section do 48,000 

Elongation  per  inch  after  rupture inch..    0. 1800 

Elongation  per  inch  under  strain  at  elastic  limit do 001650 

RtHluction  in  diameter  at  point  of  nipture • do 085 

Bcductinn  in  area  after  rupture,  per  centum  of  original  section 30. 7 

Position  of  rupture 1".05  from  neck 

Cbanicter  of  broken  surface,  granular;  flaky  spot  at  ciroumferenoe.    Opened  crack  in  stem  near  point 

of  rupture. 
Elongation  of  Inch  sectiQns ".15,  ".^1* 


TESTS   OP  IBOK,    STEEL,    AND  OTHEtt   HATEBIALS. 

Ko.3348. 

Marts,  "^^B 
Diameter,  ".505. 
Sectional  area,  .20  aqniire  iDeh. 


Oenarai  nwinary. 

TbiiI1« •tTMigUi  p»r^J^^»J^^  ^f  orininJ««jiioD I..iio,..,     I 

Kinii;ili™  P*r  •»=1'  *^jT!,^?aiii  alel'*itio'iinii(""".'."!;^'.",';'l. ;"!;;;; '.  do'   "    0 

fS'';'™i£"dim=t^r^ti^i'''''^"''''''rv- ■-■■-,- 1»-- 


118  TESTS   OF   IRON,    STEEL,   AND   OTHER   MATERIALS. 

No.  3317, 

Marks,  ^  ^/^  ^ 

Diameter,  ''.504. 

Sectional  area,  .20  square  inch. 


Applied  loada. 


Tot*!.  ;''°i4r" 


Pofindt. 
200 
1,000 
2,000 
»,000 
4.  (too 
5.000 
0.000 
7,000 
8.000 
0,000 
0.200 
0.400 
0.600 
0.800 
10, 000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11.400 
11,000 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14.400 
14,800 
15,200 
15,000 
16,000 
16,400 
10,800 
17,200 
17,000 
17,090 


Pounds. 
1,000 
5.000 
10,000 
15.000 
20,000 
25. 000 
30, 000 
35, 000 
40.000 
45.000 
40.000 
47,000 
48, 000 
40, 000 
50,000 
51,000 
52, 000 
53.000 
54,000 
55,000 
56,000 
57,000 
58.000 
50,000 
OO.OCO 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
89,050 


EloDfl:ation 
pcrtDoh. 


Inch. 
0. 

.000150 
.000250 
.  000400 
.  000550 
.  000700 
.  OU0900 
.  001050 
.001200 
.001350 
. 001450 
.00 1  £00 
.001550 
.  002350 
. 005200 
.006000 
. 006750 
.007600 
.008500 
. 000300 
.010500 
.011250 
.012250 
.013250 
.014550 
. OlGoOO 
.018900 
.021500 
.024000 
.  027000 
. 029550 
. 032750 
.  036300 
.041050 
. 046K00 
.  0V2250 
. 000500 
.0700 
.0900 
.1450 


Saccessive 

elongation 

perlnoh. 


Inch. 
0. 

.000150 
.  000100 
.000150 
.  000150 
.000150 
.  000200 
.000150 
.000150 
.000150 
.  000100 
.  000050 
.  0{)0050 
. 000800 
.OOL'8*>0 
.000800 
.  000750 
.  000850 
. 000900 
.000800 
.OOll'OO 
.  0C0750 
.001000 
.  001000 
.001300 
.001950 
.  002400 
.  002600 
.002500 
.003000 
.  002550 
. 003200 
. 003550 
.004750 
.  00:u50 
.005160 
.  008250 
.0095 
.  0200 
.0550 


Permanent 
set. 


Inch. 


Sacceaslve 

permanent 

set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Bemorks. 


Initial  load. 


EloHtic  limit 


Tensile  strength. 


Oeneral  nummary. 


Tensile  strength  per  square  inch  of  original  section ponnds..        89,060 

Elastic  limit  per  sanaro  inch  of  original  section do 48,  OuO 

Elongation  per  Incn  after  ruptnro inch..        0.2550 

Elongation  per  inch  under  strain  at  elastic  limit. do 001550 

Rednction  in  diomoter  at  point  of  mpturo do .  124 

Kodnction  in  area  aft«r  rupture,  per  centum  of  original  section 43.  3 

Position  of  rupture 1".05  from  neck 

Character  of  broknn  surface silkv 

Elongation  of  inch  sections ".32*. ".  19 


TESTS   OF  IROS,  aXEEL,  AND   OTHEB   HATEBULS.  119 

No.  3318. 

Marks,  '*^£« 
Diameter,  ''.SOi. 
SectioDul  area,  .20  square  inch. 


i 

ILW 

Urn 

11,  w 

l^n. 

^s\ 

'  MWIM 

rssa 

^IXtt3M 

:SS 

TOOMN 

ToulUatnncUi. 

J 

ra° 


BrnjitloiiIifriDttatfr  rup;^^   ^i'aliuHfo  limit. 
Bmatioii  pe'lnch  aini«v  »t™^  ^j  captim  


"*"  **  ?^i^ri>«' ' 


Ctunon  of  broken  ■Jf™^" 


120  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3319. 
Marks,  ^5-J^ 
Diameter,  ''.604. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

Elongation 
per  mch. 

Sacoeaaivo 

elonization 

per  inch. 

Permanent 
set. 

Sacceaaive 

permanent 

set. 

Remarka. 

Total. 

Per  square 
inon. 

Pinmdi. 

200 

1.000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8.000 

0.000 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

ll.«00 

11.800 

12,000 

12,400 

12,800 

13.200 

13,600 

14,000 

14,400 

14,800 

15, 200 

15,600 

16.000 

16,400 

16,800 

17,200 

17.600 

18,000 

18,400 

18,580 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
36,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57, 000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
92,900 

Inch. 
0. 

.000150 
.000300 
.000450 
.000650 
.000800 
.000950 

.oonso 

.00.350 

.001550 

.001700 

.001750 

.001800 

.007500 

.008000 

.008600 

.009550 

.010350 

.011250 

.012250 

.013100 

.015000 

.017000 

.019250 

.021500 

.023750 

.026600 

.020'tOO 

.033500 

.036500 

.040250 

.  045300 

.051000 

.057750 

.0650 

.0850 

.1050 

.1560 

Jneh. 
0. 

.000150 
.000150 
.000160 
.000200 
.000150 
.000150 
.000200 
.000200 
.  000200 
.000150 
.000050 
.000050 
.  005700 
.000500 
.000600 
.000950 
.000800 
.000900 
.  001000 
.000850 
.001900 
.002000 
.002250 
.002250 
.002250 
.002850 
.002900 
.004000 
.  003000 
.003750 
.005050 
.005700 
.  0067CO 
.007250 
.0200 
.0200 
.0450 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

r 

Tenaile  atrength. 

l""''* 

• 

General  summary. 

Tensile  strength  per  square  inch  of  oricrinal  section pounds . .       02, 900 

Elasticlimit per  sQiiare inch  of  originiQ  section do 52,000 

Elongation  per  incn  after  rupture inch. .        0. 2150 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Bednctionln  diameteratpoint  of  rapture. do....  .104 

Reduction  in  area  after  rupture,  per  centmn  of  original  aeotion 37. 1 

Position  of  rupture ".75ft*omneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'M4,  ".20 


TESTS    OF    IKON,    STEEL,    AN'D    OTHKR    MAtEEIALa. 

'So.  3320. 
Marts,  »§i?^ 
Diameter,  ".5015. 
SectioDaJ  area,  .20  square  inch. 


] <lk^f.U^\%f 

erlDCb. 

'■^l  ts/,'—    1  . 

^ndL 

im\       S  1    ■ 

'  1  - 
1  i   ". 

000900 
0011  M> 

oooiso 

OUOVM 

oooiao 

ooiooo 
001090 

001  TOO 

aOTTSO 
OOMKt 

niii&o 

ssss 

DIOOOO 

ooo?w 

O0D050 

ooooso 

O002IM 
O053S0 
OOOSOD 

OOMM 

ooosao 
oooaot 
oooaeo 

OOISM 
002400 

\ 

2!^ 
tivast 

4Kr37» 
003XI* 

ooaftM 

warn 

.  OOSIH 

.ooe9«e 

,0J75 

T».lle.t»Dsth. 

».\ 

.»«ww             j 

bu)d«i  pet  Inch  »(tBr  "f ' i\!f«(,  Blutic 
(nlacOmtaoiaiaeteT  ax.  V"  —^^  ceDIni 

bd«ll«iiIiB«»»ite»»"P*'*""  *7. 

Ch„,n« of  broken  •nTtooo.-- 

Bajition  of  iBon  •ooho«»"  -  - 


122  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3276. 

Marks,  32  KjoTH 

Diameter,  ''.504. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

5.000 

G,  000 

7,000 

8,000 

9,000 

0,200 

9,400 

0,600 

9.80O 

10.000 

10.200 

10.400 

10,600 

10, 800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15. 200 

15,600 

16,000 

16,400 

16.800 

17,200 

17,600 

17,980 


Per  BQiiaro 
inoo. 


PoufUUi. 
1,000 
5,000 
10,000 
15,U00 
20,000 
25,000 
30,000 
85, 000 
iO.OOO 
45,000 
46,000 
47,  OCO 
48,000 
49,000 
50,000 
61,  COO 
52,000 
53.000 
54.000 
55,000 
56,000 
67,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
89.900 


Elrmii^atioD 
per  Inch. 


0. 
.000150 
.000300 
.000500 
.000650 
. 000800 
. OOltOO 
.001200 
.001300 
.001:00 

.  ooi5:.o 

.001600 

.001650 

. 002000 

.000500 

.007100 

.007900 

.008750 

.000550 

.  010350 

.011350 

.0r.'30O 

.013350 

.014600 

.016000 

.018400 

.020500 

.022400 

. 024800 

. 027250 

.030600 

.034100 

.037760 

.042000 

.  047350 

.053750 

.0575 

.0650 

.0900 

.1400 


Snocesslvo 

eloDfcatlon 

por  inch. 


Inch. 
). 

.000150 
.000150 
.000200 
.000160 
.000150 
.000200 
.000200 
.000100 
.000200 
.000050 
.000050 
.000050 
.000350 
.004500 
.000600 
.000800 
.000850 
. 0OU80O 
.000^00 
.001000 
.000060 
.001060 
.00I2SO 
.001400 
.002400 
. 002100 
.001900 
.0OJ40O 
. 002450 
.003350 
. 003500 
.003650 
.004250 
.005350 
.006400 
.003750 
.0075 
.0250 
.0500 


Permanent 
aet. 


Ineh, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SucceaaiTe 

permanent 

set. 


Inch. 


Bomarka. 


Initial  load. 


Slaatic  limit 


ToAsile  atrength. 


General  eummary. 

Tensile  strenjirth  per  aqnare  inch  of  orieinal  section ponnds..    89,000 

Elastic  limit  per  souare  inch  of  orif^nal  aection do 48, 000 

Elongation  per  inch  after  inptore inch..    0.2050 

Elongation  per  inch  under  strain  at  elastic  limit .'.'.'.'.'....do....  .001650 

Seduction  in  diameter  at  point  of  mpture do 104 

Bednction  in  area  alter  rupture,  per  centum  of  original  section 37. 1 

Position  of  rupture 1".15  ftom  neik 

Character  of  broken  surface sllkv 

Elongation  of  inch  sections '.'.***.V.**.*.'.V.V.'.'-V.'''.2i*'  ".20* 


TESTS   OF   reOS,    STEEL,    AND   OTHER    MATERIALS. 

Ko.  3276.     • 
Marks,  ^'^^ 
Diameter,  '".505. 
Sectional  area,  .20  sqnare  inch. 


perlaeb.         pe^'Soh. 


TfoiOt  ilrenfth  p«  aquaTr  "V  ^JJ—: 

ElKie  ItBii  per  Buniifl  In*^  ■>  "*    Zl 

F«iii« of  raptnre  -■■->- 1^" , 


oeDtom  of  oiigiiiml 
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•       No.  3341. 


Marks,  »2f;*J^. 
Diameter,  ''.504. 
Sectional  area,  .20  sqaare  inch. 


Applied  1<mu1b. 

Elongation 
per  inch. 

SnooeesiTe 

elongation 

per  inch. 

Permanent 
set. 

Saccessive 

permanent 

sot. 

Bemarks. 

TotaL 

Per  BQuflure 
inoii. 

P(nmdM, 

200 

1,000 

2.000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9.000 

9,600 

9.800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11.800 

12,000 

12.400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

16,200 

16,600 

16,000 

16,400 

16,800 

17,200 

17.600 

18,000 

18,890 

Poundi, 
1,000 
6,000 
10,000 
15,  UOO 
20.000 
25,000 
30,000 
86.000 
40.000 
46,000 
48,000 
49, 000 
60,000 
61,000 
62,000 
63.000 
64,000 
66,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,950 

Inch, 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.000950 
.001100 
'  .001300 
. 001410 
.001550 
.001600 
.002750 
.004300 
.005250 
.006100 
.007000 
.007760 
.008900 
.009750 
.010600 
.011500 
.012500 
.014350 
.016750 
.019300 
.021500 
.023800 
.020400 
.029250 
.032550 
.  035860 
.040250 
.045500 
.051500 
.058350 
.0650 
.0850 
.1350 

Inch. 
0. 

.000100 
.000200 
.000160 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000100 
.000050 
.001150 
.001650 
.000950 
.000850 
.000900 
.000750 
.001150 
.000850 
.000850 
.000900 
.001000 
.001850 
.002400 
. 002550 
.002200 
.002300 
.002600 
.002850 
.003300 
.003300 
.004400 
.005250 
.006000 
.006850 
.006650 
.0200 
.0600 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elantic  limit 

Tenaile  atrength. 

V 

• 

• 

General  9ummary. 

Tensile  rtrength  per  sqnare  inch  of  original  section pounds. .    91, 950 

ElasticUmit  per  sqnare  inch  of  originu  section -do 49,000 

Elongation  per  incn  after  ruptnre inch..    0.2406 

Elongation  per  inch  under  strain  at  elastic  limit do 001600 

Redaction  in  diameter  at  point  of  rupture .• do 134 

Beduotion  in  area  after  rupture,  per  centum  of  original  section 46.2 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface sillvy 

Elongation  of  inch  sections ^. ".33*,  ".15 
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No.  3343. 


Marks,  «5j5  = 

Diameter,  ^'.505. 

Sectional  area,  .20  square  inch. 


JiLpiiUed  loAdk 


IT  Mm 
incwu 


l,000 
&,0O0 
I0,000 
1&,000 
20,000 
25,000 

ao,ooo 

9S,000 

4SKoeo 

47,  OOO 

4S,000 

4B,000 

StKOOO 

51,000 

52,000 

53.  OOO 

55.000 

56,00O 

57,O0O 

58.O0O 

SO.  000 

00,000 

02,000 

64,000 

06,000 

6S.OOO 

TO,  OOO 

72.000 

74:,  OOO 

70,000 

78.  OOO 

80,  0<0 

82,000 

84,  OOO 

««,00O 

88,000 

90,000 

90,aoo 


per  inch.     •JSJ^Sc^ 


o. 

.000100 

.000250 

.000450 

.000600 

.000750 

.000950 

.001150 

.001300 

.001500 

.001590 

.001700 

.  004200 

.004900 

.  005850 

.000000 

.OO7550 

.  008400 

.000150 

.010000 

.010850 

.0114*50 

.012800 

.013900 

.015000 

017000 

.  oioioo 

.021:250 

.024100 

.O2«7«0 

.O2O«00 

.O32850 

.030400 

.040850 

.045500 

.051750 

_  0-*i^  '00 

I  0c~J 

.0850 

.1100 

.1350 


.000100 

.000150 

.OOOLOO 

.0011150 

.OOOIjO 

.000200 

.000200 

.000150 

.000.00 

.000«>50 

.000150 

.O02.'>00 

.000700 

.000050 

.001050 

.000650 

.000h50 

.000750 

.000850 

.000850 

.001000 

.0O.»0JO 

.OOllUO 

.001100 

.002000 

.0(>2100 

.002150 

.002^)0 

.002650 

.003050 

.  OOJl'50 

.00:i550 

.004450 

.004650 

.006250 

.006850 

.0066 

.0200 

.0250 

.0250 


JiidL 


0. 

0. 
0. 
«. 
0. 
0. 
OL 
0. 
0. 


laltaal 


EUtftk  limit. 


Tenailfl  ntronetb. 


General  9Hmmarif, 


-*»-  ._■!-  anoare  inct  of  orieinal  nection ponnfU. 

TeiMfle  »irengtl»  p«r  B*!*^  j^  of  ori{?iii»l  »ection do  .. 

iaii..lte  Umit  per  s.ii^«  y»^   ,„„^ j„. ,, 

EkniJ»twnP««^''*^\^^'aer  bt  rain  at  elastic  Umit <lo  .. 

KlonKatioDperincn^^^     ^j^j^^f^j,^^^. .....Uo  .. 

B«ilac«icm  In  «***™^Sr-j  roptoro.  per  oentam  of  original  aection 

lUduciion  in  »re*  *"^*"^    *^ 

Voaition  of  ruP^re  .  . -^ -^^ 

^^ss^xs^i:^^--' " 


n.  2"_''iO 

O'l.'.VO 

.  1_'5 

4:;.  3 

l".lo  Irom  u»M  k 

s.lkv 

".28*,  ."17 
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Fo.  3343. 

Diameter,  '^605. 

Sectional  area,  .20  sqaare  inch. 


Marks,  52^^  = 


Applied  loftds. 

ElooKAtioii 
per  incli. 

SaccesaiTe 

eloniration 

per  inch. 

rernianent 
set. 

Saccesslve 

SemarkSb 

Total. 

FerBqnare 
Incn. 

perni:ineDt 
set. 

Pounda. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

9,200 

9,400 

9,600 

0,800 

10,000 

10, 200 

10.400 

10,  GOO 

10,800 

11.000 

11,200 

11,400 

11,600 

11,800 

12,000 

12. 400 

12,800 

13.200 

i:i,600 

14,000 

14,400 

14.800 

15. 20O 

15,600 

16,000 

16,400 

16.800 

17,200 

17,600 

18,000 

18,290 

Pounds. 
1.000 

5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
46.000 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57.000 
58.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84.000 
86,000 
86,000 
90,000 
91,450 

Inch. 

a 
.oonioo 

.000250 
.000400 
.000600 
.000750 
.000900 
.001100 
.001250 
.001450 
.001500 
.001550 
.0015S0 
.001600 
.001050 
.005100 
.006250 
.007000 
.007600 
.008400 
.009200 
.010100 
.011000 
.012000 
.013050 
.015000 
.017000 
.019250 
.021550 

.oj:kioo 

.  02<i750 
.  030000 
.033050 

.  o;j(HJOo 

.040600 

.046050 

.05*2250 

.059500 

.0700 

.0900 

.1300 

Inch, 
0. 

.000100 
.000150 
.000150 
.OOO^K) 
.000150 
.000150 
.000200 
.000150 
.000200 
.000050 
.  000050 
0. 
.000050 
.000050 
.003450 
.001150 
.000750 
.000600 
.000800 
.000800 
.000900 
.000900 
.001000 
.001050 
.001050 
.00-2000 
. 002250 
.002300 
. 002350 
.002850 
.  003-250 
. 003050 
.  003V;0 
.004000 
.  005450 
.006200 
. 007250 
.0105 
.0200 
.0400 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

C^eneral  summanf. 

Tensile  strength  per  square  inch  of  orizin.il  sect!  n ponnds..    91,150 

Elasticlimit  per  square  inch  of  uriginul  seciioD do 5«,000 

Elongation  perinea  after  rupture... inch..    0.  -Jin© 

KloDgation  per  inch  under  siiuin  at  elastic  limit do (01650 

Bed iiction  in  diameter  at  point  of  rupturo do 125 

Reductiob  in  area  after  rapture,  per  centum  of  original  aoi* lion 43,8 

Position  of  rupture T'.OOfrom  nwk 

CbarucU'r  of  broken  surface silky 

Slonjfation  of  inch  sections —.-..".14,  ". 


8  OP  UONj     STEEL,,    A21D  OTU£B  UATB&li 
No.  33M. 


Diameter,  ".503. 

SectioDftl  area,  ^  sqoaj^  inoli. 


/  IM.L  r'^X" 


fS 

K 

l«i? 

a-«ntn-al  tumatarif. 


■Ml  per  inch  ttlBT  mptai 


original  Beotion.. 
STi^olTS'imBlDa  eectton 

JWmiLib  lu  di»meMr  ■(  polnV  a 


hWioiiofniptoiB...      ... 

goncler  sT  btsken  nrf  ko 


mtam  of  orlKfn*!  h 
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No.  3345. 


Marks,  ^^^^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

Elongation 
permoh. 

SaoeessiTe 

elongation 

per  inch. 

Permanent 
set 

Successivn 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pouiids. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

9.200 

9,400 

9,600 

9,800 

10,000 

10, 200 

10,400 

10,600 

10,800 

11,200 

11,600 

12,000 

12,400 

12.800 

13, 200 

13,600 

14.000 

14, 400 

14,800 

15,200 

15,600 

16,000 

16.400 

16,800 

17,200 

17,450 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
35.000 
40,000 
45,000 
46,000 
47,000 
48.000 
49;  000 
50,000 
61.000 
52,000 
53,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000' 
82,000 
84.000 
86.000 
87,250 

Inch. 
0. 

.000100 
.  000250 
.000450 
.000600 
.000800 
.000950 
.001100 
.  001300 
.001500 
.001550 
.001650 
.003100 
.004150 
.005550 
.006550 
.007550 
.008250 
.009150 
.  011000 
.  013100 
.015050 
.017550 
.020000 
.022250 
.025050 
.028250 
.031600 
.035350 
.  039250 
.044750 
.051000 
.068400 
.0750 
.0900 
.1200 

Ineh, 
0. 

.000100 
.000150 
.000200 
.  000160 
.  000200 
.000150 
.000150 
.000200 
.  000200 
.000050 
.000100 
.001450 
.001050 
.001400 
.001000 
.001000 
.000700 
.000900 
.001850 
.002100 
.001950 
.002500 
. 002450 
.002250 
.002800 
.003200 
.003350 
.003750 
.003900 
.005500 
.006250 
.  007400 
.0166 
.0150 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

« 
ElasUo  limit 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnd..    87,250 

Elastic  limit  per  sqoare  inch  of  original  section do 47. 000 

Elongation  per  incn  after  rapture incli . .    0. 1900 

Elongation  per  inch  under  strain  of  elastic  limit do 001650 

Reduction  in  diameter  at  point  of  rnptnre do 115 

Reduction  in  area  af t«r  rupture,  per  centum  of  original  section 40;  3 

Position  of  ruptnre 1".  05fh)m  neck 

Character  of  broken  surface nilky 

¥;iongation  of  inch  sections , , ".18,  ".25* 
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K0.334A. 

jyiMaeter,  ".QOS. 

Se&ional  are»,  .20  Bqnare  inch. 


SS2f,S^3^^/:SSr-.iiiii-i::::;:::::::::::::::::;=^^^  .SS 

BBS- J^;^S/S.Sm»  !>«•-«"•<"»»"  "•»".. 


*»**"''J'?E52i"iirf«o*' -.-.-•^ 

H.BX.  1« 
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I^o.  3315. 
Marks, »  ^5  = 
Diameter,  ^^505. 
Sectional  area,  .20  sqaare  inch. 


AppUodloadB. 

Blonntion 
permoh. 

SaooeMire 

elongation 

pel  inch. 

Peimanent 
set. 

Saocflsahre 

petmaneot 

set. 

"Rfiaartrs 

Total. 

Per  square 
inoL 

200 

1,000 

S.000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11.600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

16,600 

16,000 

16,400 

16,800 

17.200 

17,600 

18^000 

18,400 

18,620 

Poumb. 
1,000 

6,000 
10,000 
16,000 
20,000 
25,000 
80.000 
85,000 
40.000 
45,000 
60.000 
61,000 
62,000 
63.000 
64,000 
66,000 
66.000 
67,000 
68,000 
69.000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
03,100 

jNdL 
0. 

.000150 

.000300 

.000450 

.000600 

.000800 

.000950 

.  001100 

.001250 

.001400 

.001650 

.001700 

.001900 

.006250 

.006300 

.007250 

.008100 

.009400 

.010250 

.011000 

.012000 

.013700 

.015660 

.017900 

.020000 

.022250 

.025000 

.027750 

.030550 

.084260 

.038000 

.048000 

.048260 

.064750 

.062500 

.0750 

.1000 

.1400 

0. 

.000160 
.000800 
.000160 
.009160 
.000200 
.000160 
.000160 
.000160 
.000160 
.000250 
.000050 
.000200 
.003350 
.001050 
.000950 
.001150 
.001000 
.000850 
.000760 
.001000 
.001700 
.001950 
.002260 
.002100 
.002250 
.002750 
.002750 
.002800 
.003700 
.003750 
.006000 
.005250 
.006500 
.007750 
.0125 
.0250 
.0400 

0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

JimA. 

Initial  load, 
maatlo  limit. 

• 
TflDsUe  strength. 

Tensile  strength  per  square  inoh  of  orisinal  section povnda..     86»109 

Bisatio  limit  per  square  inch  of  original  section do....     61,000 

Elongation  per  Inon  after  rapture indh..     0.9000 

Elongation  per  inch  under  strain  at  elastio  limit do 001700 

Bedaction  in  diameter  at  point  of  mptore do....        .106 

Bednotion  in  area  after  raptoze,  per  oentom  of  original  seotloa 87.1 

Poeitlon  of  rapture ".OOfroniieek 

Character  of  broken  surfikce saky,60pero6nft.|  fnaiiilBr,40peroent. 

Elongation  of  inch  seotions ''.12;  ".28*' 


TESTS   OF    ISOKy     STSEL,    AND   OTHER   MATERIALS. 


131 


Diameter,  ^505. 
^iooal  area,  J20 


No.  3316. 


inch. 


Applied  loftda. 


Total  ^•«w»e| 
laeli. 


1,000 

e^ooo 

10,000 

livooo 
ao.o0O 

25,000 

30,000 

23^000 

40,000 

45,000 

SO.  GOO 

f  1,000 

52,noo 

53,000 

St,  000 

55,000 

56,000 

57,000 

58,000 

50.000 

00.  000 

62,000 

64,000 

06.000 

88.000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82.000 

84,000 

8B»000 

88,000 

90,000 

•2.000 

82,100 


Teoafle  ttnogih  per 
SMtie  limit  per  8cm 
Boogntioa  per  inen 
Boucfttiofn  per  Ineli 
Bedoetioii  in  diameter  ■■ 

Iteduethm  in  are*  *fte^ 
PoiibOD  of  rapture  -  - 
Chftracterof  broken  ' 
BonsiktMmof  inch 


.CIOOIOO 
.000300 


.OCIO7S0 


.001050 
,002200 

.ooi-#oo 

.  OOJ.600 

.  ooieso 
oooooo 

007000 

007  Tr*o 

00?<500 
009350 

0112SO 
O1--2O50 
013000 
015000 

oxTOoe 

Ol9^2SO 

0:J200® 
'03454>0 


030000 

ooooo 


O41OO0 

;OA7500 


SaoeeMive 

elongation 

perlnoh. 


Ineh, 
0. 
.000100 

.000200 

.000150 

.000150 

.000150 

.000150 

.000150 

.000150 

.  000200 

.  0(J0200 

.000050 

.004360 

.001000 

.000750 

.000750 

.000850 

.000900 

.001000 

.000800 

.000850 

.002100 

.002000 

.002250 

.002750 

.002500 

.002400 

.003100 

.003000 

.003500 

.004500 

.006500 

.005000 

.0075 

.0050 

.0200 

.0360 

.0160 


SnoceariTe 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


AvW^Vft 


Qi 


Initial  kad. 


nMtioUmik 


Tenafle  strength. 


Oeneral  swmmofy, 

t  of  original  BeotUm ponnda..    92,100 

originu Motion do....    61,000 

iDoh-.    0.2200 

at  elaatio  limit .do 001650 

of  raptnre do 126 

oantnm of  origfaial  aeotion 43.3 

3 ".85  Crom  neok 

silky 

".81«,".13 


1 
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TE8T8  OF  ntON,  STEEL,   AND  OTHER  MA.TBSIAL8. 

Ko.  3311. 


Marks,  "^^^ 

Diameter,  ".606. 

Sectional  asrea,  .20  square  inch. 


Applied  loitds. 

Blonntloii 
permdh. 

SiMoeMiTe 

ekmgattoa 

permoh. 

Pemaoeiit 
set. 

pemuuMiit 

Mt 

B«D«rki. 

TotaL 

PertqtiaM 
inob. 

Powndi. 
200 

1,000 

2,000 

8.000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,200 

10.400 

10,600 

10,800 

11,000 

11,200 

11.400 

11.600 

11,800 

12,000 

12,400 

12.800 

13,200 

18,600 

14,000 

14.400 

14,800 

18.200 

16,600 

16,000 

16,400 

16,800 

17.200 

17.600 

17.020 

pound*. 
1.000 
6.000 
10,000 
16,000 
20:000 
86,000 
80,000 
86,000 
40.000 
46,000 
60.000 
61,000 
62,000 
58.000 
54,000 
65,000 
66,000 
57,000 
68.000 
69.000 
60.000 
62.000 
64.000 
66,000 
68,000 
70.000 
78,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
89,600 

0. 

.000100 
.000250 
.000450 
.000660 
.000800 
.000060 
.OUllOO 
.001260 
.001450 
.001650 
.001700 
.001750 
.001600 
.006000 
.007500 
.000000 
.010600 
.011150 
.012000 
.018000 
.014900 
.016550 
.018750 
.022000 
.024550 
.027750 
.030600 
.033760 
.086250 
.048500 
.050250 
.067000 
.0660 
.0850 
.1200 

0. 

.000100 
.000160 
.000200 
.000200 
.000160 
.060160 
.000150 
.000160 
.000200 
.000200 
.000060 
.000060 
.000060 
.003200 
.002500 
.001600 
.001300 
.000860 
.000860 
.001000 
.001900 
.001660 
.002200 
.008260 
.002660 
.003200 
.002860 
.003160 
.004500 
.005280 
.006750 
.006750 
.0080 
.0200 
.0350 

IfMft. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jth. 
0. 

Inilialkiid. 
XUstle  Umit. 

Tcniile  stniigth. 

■  • 

Tensile  atrength  p«r  aqaaira  i&oh  of  original  Motion ponnde..    80,000 

XlMtio  limit  per  Mraare  inch  of  oTiginaTseotlon do 68,000 

Xlongation per inon after roptore liieli..    0.8180 

XloDgadon  per  inch  under  scrain  at  elastio  limit do 001800 

Bednotion  in  diameter  at  point  of  mptore ••• ••••• ...do 145 

Bednotion  in  area  after  raptoxe,  peroentamofodglBalieotlioii 48il 

Position  of  mptore 1''.06  fkom  seek 

Charaoter  of  broken  snrfiioe aUky.    Opened  on^  In  auftoe  of  stem 

Xlengation  of  inob  seetlons •• ".81*,  ".IS 


I 


7^^       -  -4 


H  Ex  No  16  50, 1. 
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No.  3470. 

Beatumal  area,  .20  square  inch. 


SlmiflitioB 


0. 
.OOOIM 
.000350 
.000450 


.000650 
.001000 
.001150 
.001850 
.001500 
.001050 
.001750 
.001800 
.001850 
.001900 
.001950 


.OlOMO 
.011500 
.012860 
.014500 
.010850 
.020100 


024560 

027400 

080850 

OMSSO 

038400 

043750 

051000 

058750 

O7O0 

0000 

1400 


ilnigatkm 
perlBoh. 


Oi 
.000150 

.oooaoo 

.000100 

.oooaoo 

.000200 

.000150 

.000160 

.000200 

.000150 

.000150 

.000100 

.000050 

.000050 

.000050 

.000050 

.007050 

.000650 

.000050 

.001000 

.001300 

.001060 

.002350 

.003250 

.002250 

.002200 

.002830 

.003450 

.003400 

.004150 

.005860 

.007250 

.007750 

.011250 

.0200 

.0500 


Mi. 


0. 
0. 
Oi 
0. 

0. 
0. 
0. 
Ol 
9, 


iBltiallOAd. 


Umtt. 


Tflnalto  ttrtagtfa. 


Q0n«ral  iumrnarif. 


inob  of  orisliui]  Metioii... poimdi.. 

rHHUBB^^— » ^..-^Ybcl*  o/ origiMlieetioE do.... 

S=^»s.».nMriii<sA«»^^J^^|^{natolMtioU]iiit do.... 

\  Dofnt  of  raptare do.... 

ZgS^ar^  per  oentan  of  origiaal  Motion 

_  to  »»«•  »*"^*        *^ * "JOfcomneok 

S=S5?5^^?l^2r;;:::::-:::::-.""."^ 

2i0B«rtbm  of  incli  -^ 


80,000 
00.000 

0.2000 

.001950 

.100 

04.0 


1 


134 


TESTS   OF  IRON,   STEEL,   AND   OTHEB  MATERIALS. 


^0.  3328. 

Marka,  ''^ 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 


Applied  loAd«. 

Elonntion 
permch. 

SaooeMlve 

e1oDg»tion 

periDoh. 

PemuuinLt 
set. 

Saocessire 

permanent 

•et. 

Remarks. 

Totai 

Peraqoare 
inon. 

Pounds. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,200 

10.400 

10,600 

10,800 

11,000 

11,200 

11,4C0 

11,600 

11,800 

12.000 

12.400 

12,800 

13,200 

18,600 

14.000 

14,400 

14,800 

15,200 

1^600 

16,000 

16,400 

16;  800 

17,200 

17,600 

17,790 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,030 
50,000 
51,000 
52,000 
58,000 
64,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
88,950 

Inch. 

0. 

.000100 
.000300 
.000450 
.000600 
.000750 
.000900 
.001050 
.001250 
.001500 
.001660 
.001750 
.004750 
.006000 
.007600 

.  .008250 
.009000 
.010250 
.011500 
.012500 
.  013700 
.015200 
.017750 
.020350 
.022600 
.025150 
.028500 
.031500 
.035000 
.039500 
.045250 
.052000 
.059500 
.0700 
.0950 
.1150 

Ineh. 
0. 

.000100 
.000200 
.000160 
.000150 
.000150 
.000150 
.000150 
.000200 
.000260 
.000150 
.000100 
.003000 
.001250 
.001600 
.000650 
.000750 
.001250 
.001250 
.001000 
.001200 
.001500 
.002650 
.002600 
.002250 
.002550 
.0)3350 
.003000 
.003500 
.004500 
.005750 
.006750 
.007500 
.0105 
.0250 
.0200 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

Tenaile  strength. 

••*••■•■««•• 

General  eummary. 

Tenaile  strength  per  square  inoh  of  original  eeotloin poonds..    88,960 

Usstlolimit  per  sqaare  inch  of  original  section do....    60,000 

Blongaiion  per  inch  after  mptare inch..    0.2550 

Blongation  per  inch  under  stiain  at  eLaatic  limit do 001660 

Bednotlon  in  diameter  at  point  of  mptare do .166 

Bed  action  in  area  after  rapture,  per  oentnm  of  original  aeotion .>.       64.6 

Position  of  rnptore 1".20  fh>m  neck 

Character  of  broken  Borfaoe fine,  silky 

Blongation  of  inch  sections ".19,  ".82* 
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ttBvS 
T,  M 


Diameter  '''.505. 

Sectional  area,  .20  sqoare  inch. 


iro.3434. 


Applied  lottda. 


in 


Ma 


1,000 
3,000 
JO,  OOO 
15.  OOO 
20,  OOO 
25.  OOO 
80,  OOO 
35.  OOO 
40,000 
45b  OOO 
fiO.OOO 
51,  OOO 
62.  OOO 
53,000 

54,  OOO 

55.  OOO 
li«,000 
57.  OOO 
58,000 

59,  OOO 

60,  OOO 
112,  OOO 
64,000 
66,000 
68,  OOO 
70.  OOO 
72,000 
7-1,000 
76,000 
78.  OOO 
80,000 
82,000 
84,000 
85,700 


JEIoiUBmtion 


lonni 


per  inch. 


a 

.000100 

.  000250 

.000400 

.000600 

.000750 

.000950 

.001100 

.001250 

.001450 

.001650 

.OOeJlOO 

.011500 

.012300 

.  013250 

.O14#*00 

.O15850 

.016000 

.018000 

.019100 

.020250 

.O2t!400 

.  O25Oj0 

.  O-J'?O00 

.031100 

.034800 

.039000 

.043750 

.049500 

.056750 

.0625 

.0750 

.0950 

.1450 


SacoeaaiTe 

elongation 

per  inch. 


Ineh, 

0. 

.000100 

.000150 

.000150 

.000200 

.000150 

.000200 

.000150 

.000150 

.000200 

.000200 

.00&150 

.003400 

.000800 

.000950 

.001550 

.001050 

.001050 

.001100 

.001100 

.001150 

.002150 

. 002650 

.002950 

. 003100 

. 003700 

.004200 

.004750 

.005750 

.007250 

.005750 

.0125 

.0200 

.0500 


Pennaaent 


Inek. 


0. 
0. 
0. 
0. 

«. 

0. 
0. 
0. 
Oi 


Snooeaaiva 
permaaant 


Inek, 


Initial  load. 


Baatiellmii. 


Tandle  atrength. 


General  eummary. 


_..       ,^  .nnAreiiK^of  origina]  aeotion poanda..    85.700 

Teaafle itrenKO^  P«*  ■**  inch  of  original  aection do...    50,000 

Ihatio  limit  per  BQMxeui^^^^ ^^^^^       ^  .^^^ 

Bfcmgattonp«^*»<^5*t^IrBfi»ii>»*«l««tio limit do...  .001650 

Bongation  per  i««*\.^^r'«oint  of  rupture do...       .165 

Bedoc^ouin<ii*<net«r »» j^^^^^^^         ^^^^g^^f^j,^^^  ^^ 

Beducticn  in  nrea  *»*or  "**'_ ^ ^ ".66fromEeck 

Podtionofrap*i»«---riiiie silky 

^s^Js^-^ssssr. ".an -.5 


186  TESTS  OF  IBOHy   STEEL,  AND  OTHBB  MATEBIALS. 

I9o.  3383. 

Marks,  "xfi® 

Diameter,  '^505. 

Sectional  area,  «20  square  inch. 


Ai»pUedloiUU. 

Bkmntloii 
perinoh. 

SaooeaslTe 

elonitatlon 

perinoh. 

PermuieDt 
.set. 

SnooeMtre 

RuaarkM. 

ToteL 

PerMVMe 
loon. 

pennanent 

ML 

PlOtMUU. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

8,000 

7,000 

8,000 

9,000 

10,000 

10,  SOU 

10,400 

10,000 

10,800 

11,000 

11,200 

11,400 

11,800 

11,800 

12,000 

12,400 

12,800 

18.200 

18,800 

14,000 

14.400 

14.800 

16.200 

16,800 

18,000 

18.400 

18,800 

17,200 

17,800 

18,000 

18,400 

18.800 

18,820 

• 

JPoimdi. 
1,000 
6.000 
K),000 
16.000 
20.000 
26.000 
80,000 
86.000 
40,000 
46,000 
50,000 
61,000 
62,000 
58,000 
64,000 
6^000 
58.000 
67.000 
68.000 
69,000 
80,000 
82,000 
84,000 
86,000 
68,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
92.000 
94,000 
94.100 

Inch. 
0. 

.000160 
.000800 
.000450 
.000600 
.000800 
.000950 
.001150 
.001850 
.001500 
.001050 
.001700 
.001760 
.001800 
.001850 
.002160 
.002960 
.005800 
.008960 
.007760 
.008700 
.010500 
.012500 
.014350 
.010500 
.018750 
.021050 
. 023750 
.020250 
.029400 
.033100 
.038250 
.041250 
.046250 
.052500 
.081750 
.0800 
.1200 
.1350 

a 

.000160 

.000160 

.000160 

.000160 

.000200 

.000160 

.000200 

.000200 

.000150 

.000150 

.000050 

.000050 

.000060 

.000060 

.000800 

.000800 

.002660 

.001860 

.000800 

.000960 

.001800 

.002000 

.001850 

.002150 

.002260 

.002800 

.002700 

.002500 

.003150 

.003700 

.003150 

.005000 

.005000 

.000250 

.009250 

.008250 

.0400 

.0150 

Inch. 
0. 

a 

0. 
0. 
0. 
0. 
0. 

a 

0. 

Inth. 
0. 

InitliaioiUL 
ElMtle  limit 

• 

Tentfle  strength. 

. 

•••••• 

■ 

General  tummary. 

Tensile  etreni^  per  square  inch  of  original  eection poands..    94,100 

Xlastio  limit  per  square  inoh  of  orlginu  section do....    64,000 

Elongation  per  inch  after  rapture inch..    0.2450 

Xlongation  per  Inoh  nnder  strain  at  elastic  limit do 001850 

Bednctionin  diameter  at  point  of  raptore — do 146 

Itednotion  in  area  after  rnptare,  per  oentnm  of  original  seotloD 48il 

Position  of  rnptore ".86£romDeok 

Character  of  broken  surftoe ^ » silky 

Elongation  of  Indh  sections ''.85*, ".14 


Rsn  OP  jaov,  steel,  ahd  othbb  iutxbuls. 


jaarsa,   TTii 

Diameter,  *'.B06. 

Sectional  area,  .20  aqoare  inch. 


5»rtollBitp«rMn««i"«^°'%'^ bioh..    0.1550 

ll«B|(itl™p«toeli«(terxiipiiJ'.    -^  ^Uotlo  limit do 00I8M 

IltulkBpwlBBliiiDdsrBtru  ^^„, ^ Ogj 

M^ta  fidlvnetM  aA  V»>^1,P  i^  o«ntam  or  origtiul  Hotbm M.B 

ltdMlteiln»»^«ft«'^P*'°'^  ^Tt ".MtMnnnock 

pHltiiB  of  mptim ■lUifi  OakT,    OpoMd  nnelu  In  nirfaM  af  iMm 

(teMtarorbrakoi  ■^ft><><' ', ".10.  ".!!■ 

Tlnnitlnr  itf  tn'**  "■"*=**"*■ 
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TESTS   OF   IBON^  STEEL,  AND   OTHER   MATERIALS. 

No.  3382. 


Marks,  ^^^ 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch.* 


Applied  loads. 

Eloneatlon 
permoh. 

Snooessive 

elongation 

per  inch. 

Permanent 
set. 

Saooessive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
incSn. 

Fownda. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10.200 

10,400 

10,600 

10.800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14.400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,^ 

F<mnd: 
1,000 
6,000 
10,000 
16,000 
20,000 
25.000 
80,000 
85,000 
40.000 
45,000 
60,000 
61,000 
62,000 
53,000 
64,000 
65,000 
56,000 
67, 000 
58,000 
69.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70, 000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
86,200 

Inch, 
0. 

.000160 

.900250 

.000460 

.000660 

.000800 

.000950 

.OOlltO 

.001300 

.001460 

.001600 

.001650 

.005850 

.007600 

.008500 

.009500 

.010350 

.011600 

.012500 

.013650 

.014750 

.017150 

.019850 

.022400 

.02fl00 

.028400 

.032000 

.036350 

.040950 

.047500 

.054000 

.063760 

.0850 

.1100 

.1350 

Inch. 

0. 

.000160 
.000100 
.000200 
.000200 
.000160 
.000150 
.000200 
.000150 
.000160 
.000160 
.000050 
.004200 
.001650 
.001000 
.001000 
.000850 
.001260 
.000900 
.001150 
.001100 
.002400 
.002700 
.002550 
.002700 

..003300 
.003600 
.004350 
.004600 
.006550 
.  006500 
.009750 
.011260 
.0250 
.0250 

Ifuh, 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 

Indh. 
0. 

Initial  load. 
Elaatio  limit 

• 
Tensile  strength. 

- 

General  eumnuury. 

Tensile  strength  per  square  inch  of  original  section pounds..     86,2Dd 

Elastic  limit  per  sanare  inch  of  original  section do....     51,000 

Elongation  per  inch  after  mptnre *. inch..      0.2400 

Elongation  per  inch  under  strain  at  elasticlimit do 001650 

Bednction  in  diameter  at  point  of  mptare do....         .185 

Redaction  in  area  aft<nr  mptare,  per  centnm  of  original  section 46.2 

Position  of  raptore ".OOfromneok 

Character  of  broken  surface silky.    Opened  cracks  in  sorfaoe  of  stem 

Elongation  of  inch  sections ".ia,".85* 


"^^BTS  OF  IBOIT,   STEEL,   AMD  OTHEB  MATEBIALS. 


f  orlsi'"'  ■BcUoa. poniidi. 

^^'i*  "^iMH"UBiit..*..JI"*..!I,. I.".". !.!'.'. II I.IIIIdo..! 

.V-'- *■ — — ^ik;,  Uoulkr.    Opantdonoki  In  larL 


140  TESTS  OF  IRON,    STEEL,   AND   OTEEEB   HATEBIALS. 

No.  3436. 
Marks,  ^^^ 
Diameter/ '^605. 
Sectional  area,  .20  square  inch. 


Applied  lottda. 


ToteL 


Pofmdi, 

200 

1.000 

2,000 

8,000 

4000 

5,000 

41,000 

7.000 

8.000 

8,000 

8,200 

8.400 

8,000 

8,800 

10,000 

10,200 

10.400 

10,000 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13.200 

13,600 

14.000 

14,400 

14,800 

16^200 

16,600 

16.000 

16,400 

16,800 

17,200 

17,600 

18,000 

18.400 

18,800 

18,870 


PerMnare 
Inon. 


Pouftdt, 
1.000 
6,000 
10,000 
16,000 
20.000 
25.000 
30,000 
85,000 
40,000 
45.000 
46,000 
47,800 
48,000 
48,000 
60,000 
61,000 
62,000 
63,000 
54,000 
65.000 
56.0U0 
67,000 
68,000 
68.000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72.000 
74.000 
76.000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
82,000 
84,000 
04,850 


EIonjEatlon 
lermoh. 


Ineh. 
I. 

.000100 

.000260 

.000400 

.000560 

.000750 

.000850 

.001100 

.001260 

.001460 

.001600 

.001550 

.001600 

.001660 

.001700 

.001700 

.001750 

.002000 

.008400 

.004000 

.004760 

.006500 

.007600 

.008500 

.009500 

.011350 

.018100 

.  015160 

.017250 

.  019300 

.021800 

.024250 

.027050 

.028600 

.038100 

.086900 

.041150 

.046750 

.053100 

.0600 

.0750 

.1050 

.1350 


SaooeisiTe 

eloDsation 

perlnoh. 


Inch. 

0. 

.000100 
.000160 
.000160 
.000160 
.000200 
.000200 
.000150 
.000150 
.000200 
.000050 
.000050 
.000060 
.000050 
.000060 

0. 

.000060 
.000260 
.001400 
.000600 
.000760 
.001760 
.  001000- 
.001000 
.001000 
.001860 
.001760 
.002050 
.002100 
.002050 
.002500 
.002450 
.002800 
.002650 
.008500 
.003800 
.004250 
.005600 
.006350 
.0068 
.0150 
.0300 
.0300 


Pemument 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Bnooeailfe 
set. 


InOu 


'0. 


Initial  load. 


ElABtio  limit. 


TensQe  strennth. 


General  ewnnuury. 


Tensile  strength  per  sqtiATe  inch  of  original  section pounds..     84, 

Elastio limit  per  square  iDoh  of  original  seotion do....     62,000 

Elongation  per  inon  after  rapture inch..     0.2000 

Elongation  per  inch  under  strain  at  elastio  limit do 001700 

Beduotion  in  diameter  at  point  of  rupture do 006 

Reduction  in  area  after  rupture,  per  centum  of  original  section 84.0 

Position  of  rupture ".7S  from  neok 

Character  of  broken  surface,  granular,  60  per  cent ;  silky,  40  i»er  cent.    Opened  cracks  in  surfiaoe  odP 

stem. 
Elongation  of  Inoh  sections ".87*. ''•IS 


TBSTB  OF  isojf^  STEEL,    ASD  OTHKB  HATXSUU. 


1"J 


142  TE8TS   OF   IBON,   STESL,   AND  OTHER  MATERIALS. 

'S0.33SL 

Marks,  '^xfi® 

Diameter,  "M6. 

Seotional  area,  »20  sqaare  inch. 


Applied  loads. 

Eloofffttion 
permoh. 

SaooeMive 

elongation 

permoh. 

Pennane&t 
•et 

SnooeeatTe 
permanent 

set. 

TotdL 

Per  sanare 
inch. 

Poundt, 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

18,200 

13.600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

10,400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,800 

18,870 

Poundt, 
1,000 
6^000 
10,000 
16,000 
20,000 
26,000 
80,000 
86,000 
40,000 
45,000 
60,000 
51,000 
62,000 
03,000 
64,000 
66.000 
66,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 

j.ntn, 
0. 

.000160 
.000800 
.000460 
.000650 
.000850 
.001000 
.001200 
.001350 
.601560 
.001750 
.001800 
.001850 
.001900 
.001900 
.002050 
.002200 
.002550 
.003400 
.004750 
.006000 
.009000 
.011100 
.013100 
.015500 
.017500 
.010750 
.022250 
.025100 
.028250 
.031250 
.035250 

Inch. 
0. 

.000160 
.000300 
.000160 
.000200 
.000200 
.000160 
.000200 
.000150 
.000200 
.000200 
.000050 
.000060 
.000050 
.000060 
.000100 
.000160 
.000360 
.000850 
.001350 
.001250 
.003000 
.002100 
.002000 
.002400 
.002000 
.002250 
.002500 
.002850 
.003150 
.003000 
.004000 
.004500 
.005100 
.000150 
.008150 
.010850 
.0250 
.0300 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000050 

0. 

Initial  load.. 
Elaatie  limit 

TentUe  ttcength. 

*".*006050*' 

84,000          .039750 
86,000          .044850 

88,000 
90,000 
92,000 
94,000 
94|860 

.051000 

,059150 

.0700 

.0950 

.1260 

General  eummary. 

Tensile  strength  per  sqaare  inch  of  original  aeotion pounds..    M^880 

Xlastio  limit  per  square  inch  of  original  section do....    8SlO0O 

Xlongation  per  inon  after  mptnre inoli..    0.1469 

Xlongation  per  inoh  under  strain  at  elaatio  limit do 002989 

Redaction  in  diameter  at  point  of  rapture do 18^ 

Bedaotion  in  area  after  ruptare,  per  oentam  of  origtoal  seolioii 61.^ 

Position  of  ropture "'JO  from  nook 

Character  of  oroken  sarfsoe 

Elongation  of  inch  sections ".12;  "• 


TESTS  OF  IBOir,    STEEL,   AND  OTHEB  MATERIALS. 


No.  3331. 


«7&.a 


T  j(r 
jr.  ''.50& 


SGotional  area^  .20  square  inch. 


\ 


il09 

3,060 
4,000 

6,000 

«,ooo 

7,  (WO 

§,000 
It,  GOO 
10,200 
10,400 

iceoo 

10,800 
11,400 

mew 

11,800 
12,000 

11  &^ 

13,6'0O 
14,000 

I4,4ei 

14,809 

15,600 
HMO 
1«,4(* 
11 800 

17,»»    . 


I 


JO,  ooo 

30,  OOO 
S5,  OOO 

4^000 
&4,000 

60.000 
62,000 
64,OtK> 

7-2,000 
74,000 
7«.0OO 

S2,000 
84IOOO 
2^  OOO 

S>0,  OOO 


1 

I 


m 


.000300 

.  oootso 

OOOCrOO 

.  ooodoo 
.  oc»oo.'>o 
.©oiioo 
.  ooiii::iO 

.  001450 

.  ooro^o 

.  OOlTOO 

.  «>0i700 

.  OOXTfVO 

003050 

04>i>dOO 

'oosioo 

'  oooti^>o 

'010350 
01X400 

'  Ol2S^^^ 
10T4500 

oioooo 
'  oa8J^<>^ 

"02O400 

'  025**00 
'  02BTS0 
•03--?000 

'  035S^ 
. OSOToO 

:  0*4-750 


003<> 
0B5O 


elongation 
perineh. 


Intk, 

.000190 

.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.0iX)150 
.000200 
.000200 
.000050 
0. 
.000050 

.ooo:ioo 

.003450 

.002600 

.001150 

.001100 

.001050 

.001100 

.002000 

.001500 

.002100 

.002300 

.00-2400 

. OOUOOO 

.002950 

.003250 

.003550 

.004200 

.005000 

.000760 

.007500 

.0060 

.0200 

.0650 


JimJL 


0. 

•i 
0. 
0. 

a 
a 
0. 
0. 
0. 


p«nnAneBt 


Initial 


SlMtle  llmttk 


TcaBafle  ■tnngth. 


4^a1b  of  orlginAlMOtlOB pounds.. 

i^s>^'^_r^?  0TdidbDAl  sMtion do.... 

*»^-2«SS.t!-!. .— inch.. 

^__  jKt  elastio limit do.... 

"inir  TVp^it'o**--***-**--'*---*--*---*---*-------*-**-— "-••^O'-'- 
oeatamofoirlginnlMotloa 

mn. ".OS  fro 

~ iiii< 

•J 


n 


144         TESTS  OF  IBOKy   STEEL,   AKD  OTHER  MATERIALS. 

No.  3312. 

Marks,  "t^« 

Diameter,  '^605. 

Sectional  area,  .20  square  inch. 


Appltod  lands. 

BloMaition 
permdi. 

SaooeMlTe 

eUmgation 

per  inch. 

Pannamt 

Mt. 

8iiooontT<d 

pamiMieiit 

•et 

.^ 

TotaL 

PwMiuve 
Inch. 

Poundt. 
200 
1,000 
2,000 

8,000 
4,000 
6,000 
'6^000 
7,000 
8,000 
9,000 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
18,600 
14,000 
14.400 
J4.800 
16,200 
16^600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 

li^oio 

1,000 
6,000 
10,000 
15^000 
20,000 
25,000 
80,000. 
86,000 
40,000 
46,000 
50,000 
61,000 
62,000 
63,000 
64^000 
66,000 
56,000 
67.000 
,68,000 
69,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94^000 
95,050 

JndL 
0. 

.000180 
.000360 
.000560 
.000700 
.000900 
.001050 
.001200 
.001850 
.001500 
.001700 
.001750 
.001800 
.001850 
.008500 
.005250 
.006500 
.007400 
.008500 
.    .609400 
.010300 
.011600 
.013750 
.015750 
.017650 
.019900 
.022350 
.024500 
.027000 
.030000 
.033250 
.037000 
.043800 
.046250 
.058000 
.0600 
.0650 
.0900 
.1800 

0. 

.000160 
.000200 
.000200 
.000160 
.000200 
.000150 
.000150 
.000160 
.000150 
.000200 
.000050 
.000060 
.000050 
.001660 
.001750 
.001250 
.000900 
.OOUOO 
.000900 
.000900 
.001800 
.002160 
.002000 
.001800 
.002850 
.002450 
.002150 
.002500 
.008000 
.003250 
.003750 
.006800 
.002450 
.006750 
.0070 
.0050 
.0260 
.0400 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.0 

InitiiaiMd. 

• 

• 

Blastio  limit 

1 

Teniile  •tvength. 

TencQeotzeBgtliperMiiiAireliiohoforlgbudBMtloii ^.pomdo..    96bOi9 

Slastie  limit  per  square  inoh  of  origiiuuaeotion do....    0t|090 

Xloikgatloii  per  Inen  after  mptaie iaoh..    9.2600 

XkmisUoii  per  inch  under  strain  at  elastio  limit i • do 001289 

Bednotlon  in  diameter  at  point  of  rai^tare do 146 

Bednction  In  area  after  ruptore,  per  oentom  of  original  seotJon 49.1 

Position  of  ruptore ..^.OO  fkom  neok 

Oiuaaoter  of  broken  snrflMse siD^ 

Sbngation  of  indh  sections — ".IB^^JBr 


TESTS   OF   mON,   STEEL,   AND   OTH£B   UATEKIAL8. 

Ko.  3437. 
Marks,  "^ffi^ 
Diameter,  ''.505. 
Sectional  area,  .20  aqoare  incb. 


»_„  incb  o/ origiiad •etUcm ..po<uia»..    Mi,!M 

HSTS^S'-S- ™"'^:  •:^^""""  """!^^^^ 

H.BI.1« lO 


L44  TESTS   OF  ntOV,    STEEL,    AND   OTHER  ICATEBULS. 

No.  3312. 

Harks,  "jfl^ 

Diameter,  ".605. 

Sectional  area,  .20  sqnare  iooh. 


laratnohofotlcliul  lectloa .i.,.Mmid*..    KIM 

loohof QilgliialMoUon.......... „ ..do MOM 

inntare ...,., .......iaih,.    tTlMO 

l»r  nraln  U  aliaUa  limit .: ...da ODUM 

t  point  of  mpton do Us 

raptan,p«ra«Dtdmof«lglii>laMllaB (B.1 


TESTS   OF  mON,    STEEL,   AND  OTHER  HATEBIAL8.  145 

Ko.  3137. 
Marks,  "^f^^ 
Diameter,  ".505. 
SectioDal  area,  .20  sqnare  inch. 


..pounds..    M,!M 


:::-;:;:;:;;-:::S';:.!, 

M- 

146  TESTS   OF   IRON,    STEEL,    AND   OTHEB  MATEBIAL8. 

ffo.  3252. 
Marks,  "^^^ 
Diameter,  '^606. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

lOongatkiii 
permcli. 

SaooeaatTe 

eloneitioii 

permoh. 

Permanent 
set. 

SnooeaaiTe 
permanent 

aet 

Bemarka. 

TvteL 

Per  Moan 
inon. 

P<nmda, 

200 

1,000 

8,000 

8,000 

4,000 

6,000 

6^000 

7,000 

8,000 

0^000 

10,000 

10,200 

10,400 

10.600 

10.800 

11.000 

11,200 

11,400 

11.600 

11,800 

12,000 

12,400 

12,800 

18,200 

13.600 

14,000 

14.400 

14,800 

15,200 

15,600 

16.000 

16,400 

16.800 

17,200 

17,600 

18,000 

18,400 

18^800 

18;  810 

Poundi, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45^000 
50,000 
61,000 
62,000 
68,000 
64.000 
66,000 
66,000 
57,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
00,000 
08,000 
04,000 
04,060 

Inch: 

0. 

.000150 
.000300 
.000450 
.000600 
.000750 
.000900 
.001050 
.001800 
.001350 
.001500 
.001550 
.001600 
.001050 
.001700 
.001750 
.001900 
.002300 
.003600 
.C06000 
.007750 
.009500 
.011000 
.013500 
.015850 
.  018100 
.020600 
.023100 
.025850 
.029250 
.032600 
.036100 
.040800 
.046000 
.0525 
.0600 
.0700 
.1060 
.1800 

Ineh. 

a 

.000150 

.000150 

.000150 

.000160 

.000150 

.000150 

.000150 

.000160 

.000150 

.000150 

.000050 

.000060 

.000050 

.000050 

.000050 

.000150 

.000400 

.001300 

.001400 

.002750 

.001750 

.002100 

.001900 

.002350 

.002250 

.002500 

.002500 

.002750 

.003400 

.003250 

.093600 

.004700 

.005200 

.0066 

.0076 

.0100 

.0350 

.0250 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 
0. 
0. 

Ineh. 
0. 

Initial  load. 

• 
• 

Blasticlimlt. 
Tenalle  atraQgtli> 

«••• •«•••>•• 

• 

Oeneral  summary, 

Tenalle  strength  per  sqnare  inch  of  original  aeotion pounds..    04,050 

Bluticllmit  per  sooare  inch  of  original  section do....    55i.OOO 

Elongation  per  inch  altermptnre inch..    0.2SSO 

Elongation  per  inch  under  atrain  at  elaatio  limit do 001780 

Bedn ction  in  diameter  at  point  of  mpioro do 19S 

Redaction  in  area  after  mptare.  per  centom  of  original  aection « 54. 6 

Position  of  mptare "M  fhMnneok 

Oliaraoter  of  broken  snrfiMse silky 

glongation  of  Ineh  sections , , ,..".16^  ".3^ 


TESTS   OF   IBON,    8TEEL,    AND    OTHEB    MATERIALS.  147 

N0.32S3. 
Markfl, »  y 
Diameter,' "JSOB. 
Seetimial  ana,  M  sgoaro  inch. 


OmmtwI  mimmmrf. 


.      >.  ..«  ortetMl  notloii pvnudi..    n.SM 

aar ■OTOf  P»q**-^— *«Sj  — cUon do....    iB.I»0 

EiM»liio^^5~"**777 Inah..    daaoo 

■4  "t*"  "S!5Crii  ^irtloUmtt do OOITW 

B^ondcsatMaxi— -    ^„„ ^ jjj 

„MiarMpiA^^oL^*^tDaiofMlclul  woUon M.3 

«  after  "»¥*'"■*■_  ^7: l''fnnBn«ck 


148  TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 


No.  3254. 
Marks,  ^^^ 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 


AppUed  loads. 

permoh. 

SaooeMtre 

eloiigation 

permoh. 

Pennanont 

Mt. 

Saooemire 

permanent 

■et 

Remarks. 

Total. 

Persqiuffe 
faioo. 

Pwnds. 

200 

1,000 

2,000 

8,000 

4.000 

5.000 

6.000 

7.000 

8.000 

9,000 

10.000 

10,200 

10,400 

10,600 

10.800 

11,000 

U,200 

11,400 

11,600 

11,800 

12.000 

12,400 

12.800 

18.200 

18,600 

14,000 

14.400 

14.800 

15,200 

1^600 

16,000 

16,400 

16,800 

17,200 

17,390 

P(01MMb. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80.000 
85.000 
40,000 
45.000 
50,000 
51.000 
62,000 
68,000 
64,000 
55.000 
56.000 
57,000 
58,000 
58,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70, «« 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
86^950 

IndL 
0. 

.000150 
.000300 
.000450 
.000600 
.000800 
.001000 
.001150 
.001800 
.001460 
.001650 
.001700 
.001800 
.003500 
.007000 
.007860 
.008900 
.010000 
.  011060 
.012100 
.018400 
.015600 
.018160 
.020550 
.023600 
.026500 
.029000 
.033700 
.037760 
.048000 
.050000 
.0550 
.0625 
.0900 
.1800 

Ineh. 
0. 

.000160 
.000150 
.000150 
.000160 
.000200 
.000200 
.000160 
.000160 
.000160 
.000200 
.000050 
.000100 
.001700 
.003500 
.000850 
.001050 
.001100 
.001050 
.001060 
.001300 
.008100 
.002650 
.003400 
.002950 
.003000 
.003400 
.003800 
.004050 
.005260 
.007000 
.0050 
.0075 
.0275 
.0400 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jim*. 
0. 

Initial  load. 

Slastio  limit. 

« 

* 

• 

• 

Tensae  atrength. 

Tensile  strength  per  aqnareinoh  of  oii«lnalaeotioD pounds. .     86^950 

Blastio  limit  per  sonare  inch  of  orlglnM  section do 52,000 

Xlongation per inon after niptnre inch..     0  2560 

Slonsation  per  inch  under  strain  at  elastic  limit do 001800 

Bednotion  m  diameter  atpointof  mptnre do 165 

Bednotion  iii  area  after  mptare,  per  oentom  of  original  section 54. 6 

Position  of  mptnre l".15from  neck 

Character  of  broken  sorfAoe ailky 

Rogation  of  inoh  sections ".30*,  ".21 


TESTS   OF  IBON,    STEEL,    AND   OTHER    UATERIALH 

Diamflter,  "£06, 

Seialoiuil  ana,  Jo  ^oa„  jaoi^ 


1  A^^-.  / 

L 

l^jJSS 

/-* 

/W!*^ 

/Is 

'J 

1 

ss 
«: 

»: 

"m 
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150  TESTS   OF  IBON,    STEEL,    AND   OTHER  MATERIALS. 

Marks,  "j^^ 

Diameter,  ".006. 

Seotioiud  area,  .30  sqnare  iooh. 


Omeral  tut»mar]f. 

Teniile  atrength  p«r  sqiuni  (nob  ororiEilwl  seotlOB pomndl..    B2,  KSO 

XlMtio  lliiiilp«r  squnlnch  or  orlglD>T  Motion do —    &S,OM 

K]oii)[itiDTi  per  Inob  after  rupture Inoh . .    0  2400 

ElDDgklJon  par  Inob  under  ■Inliu&leliwtiD  limit do UUinoo 

Beductioa  in  diuoetei  at  point  of  tnptare  do ISS 

Bednotion  fo  area  alter  ruptiiro^  porcontum  of  Drijiliul  uotton ---.- ..,.,,.,.        il.  9 

PositlDn  of  mptmv ".Mftvm  neck 

Clwnuiteiaf  braken  mrflMM *ilky 


T2ST8   OF  IBON^    STE^L,    AND   OtH££   MATERIALS. 


151 


No.  3332. 
Marks,  'ifti® 

BeeUanal  area,  .20  square  inoh. 


/ 


17.200 
17.010 

u;ooo 

laooo 


1. 

10,000 

is,ooo 

20,000 
2gi,0OO 
80,000 
SSyOOO 
40,000 
45^000 
50,000 
6UOOO 
02,000 
08,000 
S^OOO 
06,000 
50,000 
57.  OOO 

5a,ooo 

BO.  OOO 

oo,ooo 

02,000 
0€,000 

a&,ooo 

08,000 
70,000 
72,000 
7  A,  OOO 
70,000 
79.  OOO 
80.000 

«*-??£ 

Ss22 

go.  OOO 
oo.aoo 


intlof 
inoh. 


OOOIOO 
•O0300 
OOMW 
OO06M 


OOIOOO 

001180 

0013M 

0O15&0 

001700 

001750 

OO10OO 

OOI860 

OOIOOO 

002300 

003060 

OO8750 

U05250 

007450 


O115O0 

O13000 

O15850 

O 18350 

020650 

023600 

O26050 

O3OO0O 

O34250 

038750 

044000 

OOIOOO 

O500 

0760 

1000 

1800 


ftlofnprtkwi 
p«rl]io]L 


a 

.000100 
.000200 

.000150 
.000200 
.000200 
.000150 
.000100 


.000200 

.000150 

.000050 

.000060 

.000050 

.000050 

.000400 

.000760 

.000700 

.001500 

.002200 

.001800 

.002250 

.002100 

.002250 

.002500 

.002500 

.002750 

.003050 

.003400 

.004200 

.004500 

.005250 

.007000 

.0060 

.0100 

.0280 


ImdL 


0. 
0. 
0. 
0. 

#. 

0. 

0. 
0. 


p«nnaii6Bt 


000060 


iBitfaaiMid. 


IlMtto  limit 


Tencile  strvBgtli. 


Bitdc  limit  per  9Ql^ 
floog»tioB  per  J»«^ 
XloB£fttaoB  p«r  UW5"- :"- 

Bedactiaii  in  •ir»  a««i 

Porition  of  "?P*«S]Si '« 
CbgrmeU^  of  Jtaroltan  • 
jHoBgytlaii  of  inoa*' 


Oenenl  ftmifMry. 

inob  of  oxiJEiiial aeotion poimda..    00,800 

of  originM section do 54,000 

9 inoh..    0.2500 

at elMtio limit do...    .001900 

lil*ool»*  of  raptnre do 006 

%«totaxe,  per  oenlom  of  original  section 23.0 

".OOfrom  neck 

fine,  silky 

"Oa^^.B^ 


152  TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  3353. 
Marks,  ^r^^^ 
Diameter,  ^^605. 
Sectional  area,  .20  sqaare  inch. 


ApidiadUMdB. 

Bloncation 
per  mch. 

SnooMSiTe 
elongation 

Permanent 

SoooeeeiTe 

pernianent 

set. 

Remarks. 

Total. 

PerMiuffe 
Inoa. 

Pounda. 

200 

1,000 

2,000 

8.000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10.200 

10.400 

10,600 

10,800 

11,000 

11.200 

11.400 

11,600 

U,800 

12,000 

12,400 

12,800 

18,200 

18,600 

14,000 

14,400 

14.800 

15,200 

15.600 

16,000 

16,400 

16,800. 

17,200 

17,600 

17,780 

F9V$td§. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40.000 
4^000 
50,000 
51,000 
62,000 
58,000 
54,000 
55,000 
66.000 
57,000 
68.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82.000 
84,000 
86.000 
88,000 
88,900 

Inch. 
0. 

.000160 
.000360 
.000560 
.000700 
.000850 
.601000 
.001150 
.001800 
.001450 
.001650 
.001700 
.001750 
.001750 
.001850 
.004250 
.010000 
.011000 
.011400 
.012200 
.018600 
.015550 
.018050 
.020800 
.028750 
.026250 
.029500 
.032600 
.036650 
.041250 
.047000 
.054250 
.064900 
.0800 
.1000 
.1400 

0. 

.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
.000150 
.000150 
.000160 
.000200 
.000050 
.000060 

0. 

.000100 
.002400 
.006750 
.001000 
.000400 
.L00800 
.001400 
.001950 
.002500 
.002750 
.002950 
.002500 
.008250 
.003100 
.003950 
.004700 
.005750 
.007250 
.010050 
.0167 
.0200 
.0400 

JfidL 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

. 

Ineh. 
0. 

Initial  load. 

* 

Uaatlo  limit 
Tensile  strength. 

- - . 

1 



...!...<.... 

G^iMral  9wnmary, 

• 

Tensile  strength  per  square  inch  of  oricfnal  section poonds..    88^900 

Xlastio  limit  per  sqaare  inch  of  original  section do  ...    53.000 

Xlongation  per  incn  after  rapture inch  .    0.2550 

Elongation  per  inch  under  strain  at  elasticlimit do 001750 

Kednction  in  diameter  at  point  of  rapture do 155 

Redaction  in  area  after  rupture,  per  centum  of  original  section 51.9 

Poeition  of  rapture .'".SOitom  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18,  ".3^ 


TESTS   OF  IBON,   STEEL,    AND   OTHER   ICATBBIALS. 


lf>3 


Marks,  "iSi* 

Diameter  ".B06. 

Seetioiial  area,  .20  sqoare  inoh. 


No.  3471. 


ineli. 


],OO0 

10.000 

lfi,000 

20,000 

2S,000 

90^000 

SS^OOO 

4O.OO0 

4fi,000 

50,000 

51,000 

S2,000 

53.  OOO 

54.  OOO 
55,000 
50,000 
57,  OOO 
5«,000 
0O,  OOO 

oo,ooo 

02,000 
04,000 
08,000 
08.000 
70,  OOO 
72.000 

7*' 522 
70,000 

7S,  OOO 

80.  OOO 

82.  OOO 

»*-?22 
88»000 


Incli. 


0. 

.000150 

.000250 

.000400 

.000000 

.000800 

.000900 

.001100 

.001250 

.001450 

.001600 

.009000 

.004350 

.007400 

.006100 

.009100 

.010600 

.011900 

.  013100 

.014350 

.015550 

.017500 

.020000 

.023750 

.028500 

.029750 

.O32j00 

.037000 

.041300 

.048750 

.054000 

.0650. 

.0850 

.1300 


SuooeMire 

eloiijntioD 

permoh. 


Inch. 
0. 

.000150 

.000100 

.000150 

.000200 

.000200 

.000100 

.000200 

.000150 

.000200 

.000150 

.001400 

.001350 

.001050 

.000700 

.001000 

.001500 

.001300 

.001200 

.001250 

.001200 

.001060 

.002500 

.003750 

.002750 

.003250 

.002760 

.004500 

.004300 

.005450 

.007250 

.0110 

.0200 

.0460 


■«t. 


Inek. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


penoAiient 

Mt. 


IfiA, 


0. 


Initial  load. 


ElMUeUMlt. 


Taiuik  ttrangth. 


€h»eral  wimmary, 

aqvAre  inoli  of  orij^al  seotioa poonda . .    88, 000 

iSSIfit^ritM-  £tt»re  inch  of  original  section do...    50.000 

Sri«ti«Mrnerii5h  after  rapture   inch..    0.2650 

SSS^^wSchiiiider  strain  at  6ln.tic  limit do 001600 

MucttonihdiMioter  at  point  of  rapture....  do 176 

SSoSion  In  area  alter  rapture,  per  oentom  of  original  section 57.2 

Position  of  TOP  tore  .----- ".76  from  neck 

Character  of  broken  aurnsoe wlky 

^gatLnfrfinabaectiona ".39*.  ".14 


154  TESTS   OF   IBON,    STEEL,    AND   OTHEB   HATEBIALS. 


No.  3438. 


Marks,  ^^%^ 

Diameter,  ^^^6. 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

Elongation 
per  inoh. 

Sncoeeeire 

Permanent 

SoooesetTe 

permanent 

■et. 

Bemarka. 

Total. 

Peraqnare 
inch. 

elongation 
perlnoh. 

Pcundt. 

200 

1,000 

2.000 

8.000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,200 

10.400 

10.600 

10,800 

11,000 

11,200 

11,400 

11.600 

11.800 

12.000 

12.400 

12.800 

18,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18.120 

Pounds. 
1,000 
6,000 
10.600 
16,000 
20.000 
25.000 
80,000 
86.000 
40.000 
45,000 
50,000 
61.000 
62,000 
63.000 
64,000 
6^000 
56.006 
67.000 
58.000 
69.000 
60.000 
62,000 
64.000 
66.000 
68.000 
70,000 
72,000 
74.000 
76.000 
78.000 
80.000 
82,000 
64,000 
86,000 
88,000 
90,000 
90,600 

Inch. 
0. 

.000100 
.000200 
.000400 
.000606 
.000756 
.000900 
.001100 
.001260 
.001450 
.001650 
.001760 
.001750 
.001800 
.004006 
.007900 
.008750 
.000750 
.010606 
.011656 
.012600 
.014750 

IndL 
0. 

.000100 
.000100 
.000206 
.600200 
.000166 
.000150 
.000200 
.000150 
.000206 
.000200 
.000050 
.000650 
.000066 
.002200 
.008900 
.000860 
.001006 
.600860 
.001060 
.000960 
.  009150 

Inch. 
0. 
0. 
0. 
0. 
6. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 
Elastio  limit 

Tenaile  strength. 

.016900    ;      .002160 
. 019000          .  003000 

.022000 

.024500 

.027350 

.030350 

.633600 

.037400 

.042300 

.647750 

.054760 

.0600 

.0760 

.1056 

.1860 

.002100 

.002500 

.002850 

.003000 

.003260 

.003806 

.004006 

.005450 

.007000 

.006260 

.0160 

.0800 

.0800 

* 

General  eummarff. 

Tensile  strength  per  sqaare  inch  of  original  section ponnds..    90,600 

Elastic  limit  per  sqaare  inch  of  originu  section do  ...    68, 000 

Elongation  per  incn  after  rapture inoh . .    0. 2400 

Elongation  per  inch  under  strain  at  elastio  limit do 001800 

Redaction  in  diameter  at  point  of  rnptare do 166 

Redaction  in  area  afMt  rnptare,  per  oentom  of  original  section ^ 51.0 

Position  of  rnptare ".96fromneoK 

Character  of  broken  sarfiM}^ silkr 

Elongation  of  inch  seotikma **A!^".3fi 


TESTS    OF  IROS,   8TEEL,    AND   OTHEB   MATERIALS  155 


Ktaka,"^^^ 


No.  3385. 


Sectional  area,  ^0  square  ineh. 


Ajipiietfloadi. 


TttaL   /'«^ 


1000 
^000 

10,000 

»,000 
i5,000 
»,000 

46,000 

46,000 

4^000 

tJ,000 
^000 
tt,000 
50,000 

n,ooo 

52,000 

53^000 

64,000 

55,000 

66,000 

57,000 

58,000 

50.000 

60,000 

62,000 

64,000 

66,000 

6^,000 

70;  000 

72,000 

7i,000 

70,00© 

78,000 

80.000 

8a.ooo 
8a,«oo 


'  eUmcfttioD 
inch. 


012300 

oisioo 

oi'yioo 

'  O21&S0 


I030100 
".03-7250 


X 

.000100 
.000200 

.000150 
.000150 
.000300 
.000150 
.000200 

.oooaoo 

.000150 

.000100 

.O00G50 
.000400 
.000650 
.000800 
.001150 
.001000 
.000900 
.000950 
.001000 
.001250 
.001200 
.001000 
.001200 
.001300 
.002950 
.003100 
.003550 
.003600 
.004750 

.oosooo 

.005750 

.004750 

.0075 

.0200 

.0200 

.0900 


■et. 


0. 

a 
0. 
•. 
a 
0. 
0. 
0. 
0. 


Saeoewive 

permaneDt 

set. 


BcmArk*. 


Ol 


Initial  kMMl. 


BlMtio  limii. 


i 


Temfle  slraicth. 


OoMrol  fMMMory. 

ss^lnob  of  orisiiial  seetion povndg..    83,000 

Tanlle •treogth  p«f  ■^■J'J^^  of  <yrigiiuu8eotioii do —    46,0f>0 

EtortieliinitpoTMa*5Bi»w^^^ .^^^^       ^^  ..^.^^ 

vugntion  per  incn  •^^S^  *-./t»iii  st  elaatlo  limit do OOlGoo 

5S«rttonp«rto^2»2fcTOtotofrnpto«> do 135 

Sadoetioa  in  a»>i>'^*^  JTZLfufenze.  per  oentaxD  of  original  aection 46. 2 

B«aa«tioi»m«»**"*'^^^*^r... ".45  from  neck 

pontiofk  of  mFtore  "rr^J^  •ilky 

ChiMCtor  of  brolcen  iiMTJJ^^ 'M4k".M* 


156  TESTS   OF  IBON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3439. 

Marks,  ^^s 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

Ekmication 
per  inch. 

SnooMStve 
elonpttion 
per  inch. 

Permanent 
set 

Snoeeastve 
peimanent 

set 

• 

Benuffks. 

Totel. 

Peraqiuxe 
inoA. 

Poundt. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15^200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,400 

Pomtdt. 
1,000 

^ooo 

10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 
45,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70. 000 
72.000 
74,000 
76,000 
78,000 
'     80,000 
82,000 
84,000 
86.000 
87,000 

Inch. 
0. 

.000150 
.000360 
.000550 
.000700 
.000900 
.001050 
.001250 
.001400 
.001560 
.001700 
.001750 
.001800 
.005050 
.007500 
.008500 
.009500 
.010500 
.011500 
.012650 
.013750 
.016400 
.019000 
.021750 
.024500 
.027600 
.031000 
.034050 
.0S7850 
.043500 
.049000 
.058000 
.0625 
.0850 
.1150 

Inch. 
0. 

.000160 
.000200 
.000200 
.000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000150 
.000050 
.000050 
.003250 
.002450 
.001000 
.001000 
.001000 
.001000 
.001150 
.001100 
.002660 
.002600 
.002760 
.002750 
.003100 
.003400 
.003050 
.003800 
.005650 
.006400 
.008100 
.0045 
.0225 
.0300 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jim*. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

Oeneral  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    87,000 

Elastic  limit  per  square  inch  of  originsu  section do —    52, 000 

Elongat  ion  per  inch  sfter  roptore inch . .    0. 2400 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001800 

Redaction  in  diameter  at  point  of  mptnre do 155 

Redaction  in  area  after  rnptare,  per  centum  of  original  section 61. 9 

Position  of  raptnre 1".10  from  neck 

Chankcter  of  broken  surface silky 

Elongation  of  inch  sectionsw '. '. ".82*,  ".16 


TESTS   OF   IBON,    8TBEL,    AND   OTHBR  lUTBRULS. 


IOmeter,' "SOB. 

Sectmal  area,  .20  square  inch. 


—  (BCli  of  OTlgin»J  M«ti<m pound!..    n,KO 

|C^^jSriiai*n«vraP^^„eU,U6Umit do 00170* 


a«»«?"''S!??;^iSS!S^:: 


158  TESTS  OF  mON,   STEEL,   AND   OTHEB  MATESIAIiS. 

BBEECH  BLOCX& 


ISo.  3283. 
Marks,  «|f^ 
Diameter,  ".603. 
Sectional  area,  .20  sqaare  inch. 


Applied  liMids. 

Elongation 
permoh. 

SnoceBsiye 

elongation 

perinoli. 

Peimanent 
aet 

SnooeaaiTe 

pennaoent 

aet. 

Benuffka. 

Total 

Peraqiufftt 
inch. 

Powndi. 

200 

1,000 

2,000 

8,000 

4,000 

6^000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,200 

10,400 

10,000 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

18,600 

14,000 

14,400 

14,800 

16,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18,400 

18.800 

19,800 

19,600 

19,930 

PMmdf. 
1,000 
6,000 
10,000 
15^000 
80,000 
86.000 
80,000 
85.000 
40.000 
45,000 
50,000 
51,000 
62.000 
63,000 
64,000 
66,000 
56,000 
57,000 
68,000 
69,000 
60,000 
63,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86.000 
88,000 
90,000 
98,000 
94,000 
96,000 
96,000 
99,650 

Inch. 
0. 
.000100 
.000260 
.000460 
.000650 
.000800 
.000950 
.OOUOO 
.001300 
.001450 
,001700 
.001750 
.001800 
.001850 
.001900 
.002050 
.002500 
.003200 
.004000 
.005000 
.005760 
.007600 
.009600 
.011050 
.013050 
.015100 
.017100 
.018800 
.021200 
.023800 
.028700 
.029260 
.032100 

.oasKH) 

.039250 

.043760 

.050000 

.050760 

.0650 

.0800 

.1100 

Inch. 
0. 

.000100 
,000160 
.000200 
.000200 
-.000150 
.000150 
.000150 

.ooo2oa 

.000150 

.000250 

.000060 

.000060 

.000050 

.000050 

.000160 

.000450 

.000700 

.000800 

.001000 

.000760 

.001760 

.002100 

.001450 

.002000 

.002050 

.002000 

.001700 

.002400 

.008600 

.002900 

.002550 

.008850 

.003750 

.008400 

.004500 

.006260 

.006750 

.008250 

.0150 

.0300 

Ineh, 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 
Elaatio  limit 

- 

. 

1 

1 

t 

i 

Tenalle  strength. 

■ 

Tensile  atrength  per  aqnare  ineh  of  original  aectlon poaids  .    90,660 

Elasticlimit  per  aqnare  inch  of  original  seotion do 51,000 

Elongation  per  inon  after  mptore inch..    0.1600 

Elongation  per  inoh  under  strain  at  elaatio  limit do 001900 

Redaction  in  diameter  at  point  of  rapture do 093 

Redaction  in  area  after  rapture,  per  ooitam  of  original  aeotion... 84.0 

Position  of  rupture ".48fromneok 

Cliaraoter  of  broken  aurfaoe granular  at  oiieamferenoe;  ailky  center 

^ongationofinohaeotions ".10,".^ 


J.^znch^  iSfeet  -^.  J^*  Jixi/Ze^ 


JB7^e€€^  dloc^e^ 


I 


It  Ex  N«  Ifi  S*-*' 


TESTS   OF  IBON,   STEEL,    AND   OTEEB   1UTEBUL8.  159 

No.  3338. 
Maria,  "»^ 
Diameter,  ^^.505, 
Sectional  area,  .20  sqaare  inch. 


Tm«n«  itiwiBUi  P«* 


Otaeral  m 

...ponndi..  102,71 


„„.„  inch  of  origlii«l  •mUbo fomit. 


160         TE3TS  OF  UtOS,    STEEL,    AND  OTHEB   tU.TBBIl.L8. 

No.  3823. 

MarkB,  "^^ 

Diameter,  ".506. 

Sectional  area,  .20  eqnare  indh. 


Chneral  tummary. 
lenella  stcength  per  iqiure  Inoh  atotitinti  MotloD. poiuidB..    SS,l)Oa 

„ ^ jh  kltcrrDpton - -  - 

BloDfidaD  per  inch  ondaTMniDMeltBtle  limit. do (M17M 

Ainuekkfl, 

Fodtlon  of  reptare . . 
dwraoMr  ofbiokMi  r 
fOoBgUtai  tf  Ineh  M 


lo iimlt  p«T Hiure Incli of  origliul  leMlon do  ...    S3,00D 

'MIOD  per  iDob  >r ' —  ' — ■-       ~  o-^- 

.idoD  per  Inch  <u 

Badnotlon  Id  dlunetH  at  point  of  raptnte do lU 

BadiiMl(aiiiiuekkft«rniptDTe,paTO«otiuiiararlglulwotioB M.I 

Fodtlon  of  reptare VMttt^inek 

CbaraotM  ofbiokea  nvOuw .tilk* 

■..'Mr^ 


TESTS  OF  IBOF,    STEEL,   AND   OTHEB  MATERIALS.  161 

So.  S2C8. 


XMameter,  "JKHi. 

SeotioDal  area,  .30  sqnan  ineb. 


u.m  [     13,  ow 


.  11.W  r.oeo 


aoisoo 
SoStbo 

0037&0 

DOaiM 
000350 
OMWOO 

ooiw* 
000000 

•00700 

00I8» 
OOIOM 

Mimi 

tO-JSH 
«2700 
•03091 

003«« 

0M1M 

M5M0 

•OTUO 

OOM 

0221 

BlMUa  limit. 

\^ 

\ 



General  «i 
_— —  inob  of  orl^nal  *Mtkin pomidi.L    ff 

KSS?U^i.»kSKi"S3?iiii.^i.™:;;:::::::::::::::;:-::::::::::::::::;::£'::.l! 

K^5Hoiiporlnc*""^™intofroplnni do  ... 

SS'»Sa^;',U-'^^*-"',p./™t««rfortgio.i.«ti» 

pMinrtioii  Ln  ■!*•  »*v«*         '        ^„ _.... ".03  from 

SiitrmUJJ  -  i,;,Vlii^ «»„  Irraoi™,,], 

t""^°S?u5.->^°—  -;V ' 

H.  Ex.  1« *  ■ 


162 


TESTS  OF  ntON,    STEEL,    AND   OTHEB   MATERIALS. 


Marks,  ®f-]J» 

Disumeter,  ''.604. 

Sectional  area,  .20  sqaare  inch. 


Ko.3284 


Applied  loAds. 


TotaL 


200 

1,000. 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10.200 

10.400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12, 800 

13,200 

13,600 

14,000 

14^400 

14,800 

IS,  200 

13,600 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18.400 

18,800 

10, 200 

19, 320 


PerMHAre 
inoiL 


1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
86,000 
40,000 
45,000 
60,000 
51,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
58,000 
69.000 
60,000 
62,006 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
62,000 
84,000 
80,000 
88,000 
60,000 
92,000 
04,000 
90,000 
06,600 


EUmntlon 
permoh. 


Inek. 
0. 

.000150 

.000350 

.000560 

.000700 

.000850 

.001000 

.001150 

.001800 

.001500 

.001700 

.001760 

.001850 

.002000 

.002350 

.002800 

.003350 

.004-50 

.005200 

.006000 

.007050 

.009360 

.  011350 

.  013050 

.015000 

.017100 

.019100 

.  021350 

.024000 

.026750 

.020100 

.  032750 

.037000 

.041250 

.045000 

.051000 

.  059250 

.0650 

.0900 

.1050 


SaooMslTe 

elonntion 

periAch. 


0. 

.0C0150 
.000200 
.000200 
.000150 
.000150 
.000160 
.000150 
.000160 
.000200 
.000200 
.000050 
.000100 
.000160 
.000850 
.000450 
.000550 
.000900 
.000960 
.000800 
.001050 
.002300 
.002000 
.001700 
.001950 
.002100 
.002000 
.002250 
.002650 
.002750 
.002350 
.003650 
.004250 
.004250 
.003750 
.006000 
.008350 
.005750 
.0250 
.0150 


Pennanent 


Ineh. 


0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 


SnooeaalTe 
pemiaiieiit 

Mt. 


InOi. 


0. 


Initial  load. 


Blaatio  limit. 


Tensile  strtingth. 


Creneral  Mummary, 

Tensnestrengihperaqiiar^inob  of  original  section pounds..    90,600 

Elastic  limit  per  square  inoh  of  original  section do 52,000 

Elongation  per  inch  after  ruptare inch..    0.1950 

Elongation  per  inch  under  strain  at  elastic  limit do 001850 

Rodnctionin  diameter  at  point  of  mptnre do 114 

Reduction  in  area  after  mptnre,  per  oentnmof  original  section 40.3 

Position  of  mptnre V'.Oittom  n<H5k 

Character  of  broken  anrfisce silky 

Elongation  of  inch  sections ".13,  ".26* 


S.^z^ncA  iSieeZ  JB.  2. ,  Jl^^e^ 


H  Ex  No  16  50, 1. 


TBBT8   OF  ntON,    STEEL,  AND   OTHER   UATESUL8.  163 

BASB  RTWOfl. 

No.  32C8. 

Ouuo^er,  "JSOB. 

Bectioaal  area,  .20  square  inch. 


164  TESTS   OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 


Marks,  »2f;^» 

Diameter,  ^^506. 

Sectional  area,  .20  sqaare  inch. 


iro.3264. 


Am^lied  load*. 


Total. 


MO 

1,000 

2,000 

8.000 

4,000 

6,000 

6,000 

7,000 

8,000 

0,000 

10,000 

10.200 

10,400 

10,600 

10,800 

11,000 

11,200 

11.400 

11,600 

11,800 

12.000 

12,400 

12,800 

18,200 

13.600 

14.000 

14,400 

14,800 

10,200 

15,600 

16.000 

16,400 

16.800 

17,200 

17,600 

18,000 

18,400 

1^,800 

10,200 

10.600 

20,000 

20.080 


PoTMiuue 
Inoh. 


Found$. 
1,000 
6,000 
10,000 
16,000 
20,000 
26^000 
80.000 
86,000 
40,000 
46.000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,0U0 
60,000 
60,000 
62,000 
64,000 
66,000 

oaooo 

70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
80,000 
88,000 
00,000 
02,000 
04,000 
06,000 
98,000 
100,000 
100,400 


ElonntUm 
per  mob. 


0. 

.000100 
.000260 
.000400 
.000660 
.000700 
.000860 
.001000 
.001200 
.001350 
.001560 
.001000 
.001600 
.001660 
.001800 
.002050 
.002850 
.003600 
.004600 
.005600 
.006500 
.007760 
.000500 
.  011360 
.013250 
.015250 
.018050 
.010550 
.021250 
.023500 
.025850 
.028500 
.031260 
.034200 
.038000 
.042100 
.048600 
.064600 
.0600 
.0700 
.1000 
.1200 


Saooewire 
eloni^ation 
per  mob. 


Inch. 

a 

.000100 
.000150 
.  000150 
.000150 
.000160 

.ooouo 

.000150 
.000200 
.000160 
.000200 
.000050^ 
0. 
.000050 
.000150 
.000250 
.000800 
.000660 
.001100 
.000000 
.001000 
.001260 
.001760 
.001850 
.001000 
.002000 
.002800 
.001500 
.001700 
.002250 
.O0'>850 
.002650 
.002750 
.002050 
.003800 
.004100 
.006400 
.000000 
.0065 
.0100 
.0300 
.0200 


Permanent 
■et 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooeHlTe 

permanent 

■et 


Intk. 


fiemarka. 
i 


Initial  load. 


Blaatio  limit. 


Tenaile  atreogtb. 


(General  nummary, 

Tenaile  atrengtb  per  eqnareinob  of  original  aeotion poonda..  100,400 

Xlaaticlinit  per  aanaieinob  of  original  aeotion  '. do —    63,000 

Xlongatioo  per  incn  after  rapture incb..    0.1S60 

Xkmgatlon  per  incb  under  atrain  at  elaatic  limit do 001660 

Bedactionin  diameter  at  point  ofrnptare do 065 

Sednctionin  area  after  rapture,  per  oen torn  of  original  aection 28.9 

Poaition  of  mptore ".OOfromneok 

Gtiaracter  of  broken  anrfaoe granolar,  radiating  from  a  doll  apot  at  tbe  cironmferenoe 

IBlonji^onofinobaeotiona , , "iO,*  ".19 


TESTS   OF  IBOH,    STEEL,    AND   OTHEE  MATEKIALS. 

No.  2366. 

Marks,  "^i'^ 
Diameter,  ".505. 
Sectional  area,  .20  aqaare  inch. 


Gaural  arnmwtmrg. 

.       -t~    r.*  iJliKln4*BCtioB BOODd*.-      Wt,  tSt 

r«dtrimeUip«iqaH*^^i*n^2tiial>««tlDn do....    M.OOO 

B«lKli»UptrMtt«roln*<»   »  ,«        Inch..    a.ZJtO 

U«Utanp*r inch  liter  "'KvJ'    -i  ela«ttolliiilt do 00l"(» 

lJMj.U™^liiclnmd««tir^o»^    l„„ ^^ ^^^ 

IWiintMiadUm«terrt\»*«V"'      ,V»iitQiaoforigii»l»wtlon «•  1 

i«lnrtkinli.a™«»f»crT«pt»™'_*7_ ".WfrwniiMk 

CUiKttroflwokoiiBurfiiM  - --WV.'.m'.^r.^ill'.illl^^l^I'lir.l!'"!!!. .""''!''" ".«■,  ".13 


166  TESTS    OF    IBON,    RTEEL,    AND   OTHEB    MATEBUL8. 

If  0.3606. 

Marks,  "^» 
Diameter,  ''MS. 
Seotional  area,  .20  aquare  inch. 


<B.OM 

e4,i)M 

Bt,OM 
<8,00t 

72,' (MM 
71,000 

TB^tOO 


.OllSW 
loiTTOO 


.ooasM 
.wxato 

.BKUW 
.l»22fiD 
.•033M 


M.OM 
88,000 

««,000 

a3,oo« 

O^OOD 
M,1W 


TeBsQe  atrenKtb  p«r  iqiuce  inch  of  oitciiu]  HotioB poondt..    M,iSO 

Elutlo  limit  per  Mnue  iDOli  ot  orl^ttnu  moUod do hCmO 

KloDgaMoii  per  Inilh  BfUT niptore inch..    O-iMOO 

BloDKktloii  per  Inch  aadeT  sniin  at  eUetio  limit do OOlIiii* 

Beduotim  In  dlamstvT  M  p<ria(  of  ruptora do ItS 

BadaotloalnBreaiftarniptnre.  per  ooDtam  of  original  MCtkiD 43.3 

PodtloDof  rnptare ".W  bom  iiaok 

Olunoter  of  Grokeu  lorfioa Mk* 

B^CMiUB  of  tBob  Motlou ".IT,  ".IT* 


TB8T8   OF  IRON,  STEEL,  kSD   OTUEB   UATERUL8. 


-.   .-  50.  8267. 

Marks,  »g-^» 
Diameter,  ".SOS. 
Beotioutd  ara%  ^  sqtukio  Inoh. 


jijn»«iwtt »«  w3P»»«  *^**;j^Silr!Stioii.  ™i;":v."'.;"' 


Bnplisa  par  tBOB  ■Am' 
DdtUian  pH  bub  wider 


168  TESTS   OF  IBON,    STEEL,   AND   OTHEB   MATEBIALS. 

ssT  snros. 

l<ro.326L    . 
Marka,  "f:5» 
Diameter,  '^505. 
Sectional  area^  .20  square  inch. 


Applied  loada. 


ToteL 


Pounds. 

200 

1«000 

2,000 

8,000 

4,000 

9,000 

0,000 

7,000 

8,000 

0,000 

10,000 

10,200 

10,400 

10,000 

10,800 

11,000 

11,200 

11,400 

11,000 

11,800 

12,000 

12,400 

12,800 

13, 200 

13,000 

14,000 

14,400 

14,800 

15,200 

15, 000 

10,000 

10,400 

10,800 

17,200 

17,000 

18,000 

18,400 

18.800 

19.200 

19,220 


Per  square 
inou. 


Pounda. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
60.000 
51,000 
62,000 
68,000 
54,000 
65,000 
56,000 
57.000 
58,000 
60,000 
60.000 
62.000 
64,000 
06,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78, 000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96,100 


Elonntkni 
per  inch. 


Inek, 
0. 

.000160 
.000300 
.000450 
.000600 
.000800 
.000950 
.091100 
.001250 
.001400 
.001600 
.001650 
.001700 
.001800 
.003400 
.004750 
.006200 
.007000 
.008100 
.008900 
.009400 
.010500 
.012500 
.014900 
.017000 
.018700 
.021100 
.023000 
.02o7u0 
.028750 
.031660 
.036250 
.039250 
.044000 
.050250 
.056250 
.0625 
.0800 
.1150 
.1500 


SaoeessiTe 

elongation 

perlnch. 


Inch, 
0. 

.000150 

.000150 

.000150 

.000150 

.000200 

. 000150 

.000150 

.000150 

.000150 

.  000200 

.000050 

.000050 

.  000100 

.001600 

.001850 

.001450 

.000800 

.001100 

.000800 

.000500 

.001100 

.002000 

.002400 

.002100 

.001700 

.002400 

.001900 

.002700 

.003050 

.002900 

.003600 

.004000 

.004750 

.000250 

.006000 

.006250 

.0175 

.0350 

.0360 


Permanent 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooetsiTe 

permanent 

•et 


Inch. 


0. 


Initial  load. 


I  Blastic  limit. 


Tensile  strengih. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    061,100 

ElMticlimit  per  square  inch  of  original  section do....    62,000 

Elongation  per  incn  after  raptnre inch..    0.2400 

SloDgation  perlnch  under  strain  at  elastic  limit do 001700 

Redactionindiameteratpoint  of  rupture do 135 

Bedaction  in  area  after  rupture,  per  centum  of  original  section 46.2 

Position  of  rupture I'MOfhnnneok 

Character  of  Drokenanrfisoe • aUky 

IBloagatfon  of  Inoh  aeetfoao .'. •.••••••.••m»..*J1*»  "UT 


3,^znd7t.  tsieel.  ^.JL.JU'/^ge. 


<s 


V^- 


^^^ 


--I 


M&  IM^SIfcl. 


TESTS  OF  ntOK,    STEEL,    AND   OTHBB   MATERIAL.S. 


1U9 


"^oona/  area,  ^  square  inch. 


No.  3277. 


—j  EttmgmtUm 
^1  per  iaob. 

ekmsation 
per  laeh. 

PerauuMBt 

Mt. 

gmiUMilf 
pemaaMit 

Mt. 

— . 

O. 

0. 
.000100 

.000150 
.00i)200 
.000150 
.000150 
.000150 
.000200 
.000200 
.000150 

.oooaoo 

0. 
.004250 

.001000 

.000750 

.000850 

.000050 

.000800 

.000900 

.000850 

.000050 

.002050 

.002150 

.002250 

.00*^250 

.002250 

.002350 

.003400 

.003260 

.003650 

.004650 

.005700 

.005400 

.007050 

.007150 

.0220 

.0600 

0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jim*. 
0. 

iBlllUloiid.  ' 
ElMtteHmH 

TenaflA  itrmglh. 

Iooo3eo 
.ooosso 

.000700 

.ooosso 

,00X000 
.001200 
.001400 

.oot^so 

.001*750 
.000000 
:  OOTOOO 
.  0OTT50 
.008000 
: 000550 

010350 
:OX1250 

012100 
:Sx3050 
.  015XOO 
.OIT25O 
.0\9SM 

-02-*000 

:02«3SO 

.020T50 

033000 

.€>41300 
047000 

-052*5J 
.000350 

.0075 
.0000 
.XAOO 

, 

S5.000 

56,000 

57.600 

58,000 

50.000 

00.000 

02,000 

64.000 

06.000 

68.000 

70.000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,00© 

00,000 

OV.40O 


QtMtral  tuffimary. 

^    ^  .^««c««  tneli  of  original  section ponnds..    01.400 

^^ww«ft1*^^r5S?S5kof  oTi|fliuir»ectlon do  ...    51,000 

•^^^rflP^^^JSC^^TOptnr©.. inch..    0.2600 

ti»»^tWv«^V*^««S«r8tr»in»teU8tic  limit do 001750 

IIot»5lSonPn>^^tS^at^Stof  rupture do 145 

^n?5«*  *^  ar^lnlr' r^ture.  per  centum  of  original  section 49  1 

Ee**^vV9^>}^ItnMk        .     - l"fromTifck 


170  TESTS  OF  IBOM,   STEEL,    AND  OTHES  UATEEIALS. 

No.  3285. 

Diameter,  ".504. 

Sectional  area,  3fi  sqoare  inch. 


Tniitle  strength  p<r  unan lioh  of  oriiriiwl  aectlon ..paniid*.-    tS,<KM> 

BIbkI  c  Itmtt  pw  ■quan  Inch  of  DriEtuI  •Htlon do  ...    M,OM 

Bloueuinn  p«r  <ncli  arur  mplnre ineh..    (LUOO 

ElonEntlgn  pot  Inch  ondBrMnln  >t  eUatio  limit do 001450 

Jteilautioii  In  dlamelar  si  poiat  of  mpturs do 114 

RediintloD  Id  anil  sfter  cnptare,  per  oeiitDni  of  original  Bcctton. W.9 

Ponliloo  of  rnptute 1"  from  D«ok 

CbatBctei  of  broken  inrfue tUkji  flneoncka  opened  in  ■nrfaoe  ol  Btem 

£Iongntlonof  inoh  ■eotiooft.......................................... .......".n*, ".  17 


TESTS    OF  IBON,   STEEL,   AMD   OTHEH  MATERIALS. 


2!ro.d28& 


Diameter^  ^'JSOS. 

Seotioiial  arei^  .20  square  inch. 


J-,»«»„„,.f^^.»o^sySfS«r'r:::;:;;;:;.:;:;;;;:;:::;;:;:;;.^  S.t 

"•wllBHpCTiqiureinon  "'  „  Inch       0  -^-m 

55*"wi|i«chidi«ftBrinl>™';*^fcai»Btlo  limit do  ...  .OOIHW 

MuttauiiRakftaraptiUe-  V" 1".10  from  neok 

'""^ohmta™ Mty 

MKOtfnkuBiifteoe ".»*  ".ft 

"DBotlaohaMtlaD* -*' 


172  TESTS  OP  IBOH,   STEEL,    AND  OTBEB  MATERIALS. 

Ko.  3202. 

Marks,  ^1:5^ 
Diameter,  ".605. 
Sectional  area,  .20  aqnare  inch. 


GI.OM 

M.OW 
93.000 

bbIooo 

H,DDa 
(7,000 

s 

oimtmT 

007500 

oossoo 

oootso 
0003SO 

000030 

003000 
OOIOM 
000800 

IfS 

la 

XlHtiolbnlt. 


Omeralm 

TflDaila  adenctli  per  *qiura  Inob  of  origin*!  Kodon poandi—    n,«N> 

ElutioUmltperHauvinchororiglaarsKtlDD do.-..    tl.OOO 

Elongmtloii  per  inoh  alter  raptan. inch..    0.21SO 

EloDjnUaii  pvr  Inob  DDilorBtnln  at  elMtlo  limit do OOIBM 

Itcductlon  ID  dluneter  At  point  ofrnptare do M 

KednctloD  In ari'a liter luptuie.  per  centuni  Dr(iriKbi>I  lecUon HI 

PoBlUoaotrnpture  "Mttma  neok 

Ctaancter  ot  braken  (urboa allkf 

—  ■  n  of  luak  (eoUona ".»•,  ".HI 


'ncTi  iSieeTy  ^.Jj.  Rz/'ile'S 
^Zoc^  ceirrzens 


0  J  } 


V 


T£STS   OF   IBON,    STEEL,   AITD  OTHEB  HATEBIALS.  173 

BLOCK  0ASBIEB8. 

No.  3209. 
nSmSC 


iSarbs, 

Diameter,  KBOS. 

Sectiooal  area,  .20  sqoaie  inch. 


AvtHMl^Os.        , 

Tot^    /^  toH"/ 

it,  HO 

US 

» 

Cr«iMrat  ai 

_,^  f-afih  of  oririial  leetloB poands..    93, 55D 

T(Of!l«ftr«BB*'^**"',?SVnoh  of  origiiuil Mutlon do....    SO.Odo 

ZU«tiollmllpe'»*l*'*'Jr-p  rtxptnre Inch..    O.yjjo 

Hmiilion  per  *'>*'5  VTnSer  utrain  »toI««tlo  limit   do 0»].'*u 

SSucUonln*"*"''**'™*^    ...1... l".aiftoiiiii«k 

C1«tMt«T  or  b™»«n«^^^ _. ".»,".»■ 


L74  TESTS  OP   lEON,   STEEL,    AND   OTHER  MATEBIAL8. 

No.  3270. 

Marks,  ""^^  8° 

Diameter,  ''.606. 

Seotional  area,  .20  sgiuire  inch. 


Tensile  Btnuetli  per  iqnBrs  Inch  of  oiigliuil  MCtiou pound*..    MtMW 

Elutlc  limit  per  MOkre  Inch  of  orlgliuawctloii do ^^.f'' 

EloDcmtloD  per  iDCD  After  mptmv      ,.. ........__.. _. looh.-    1LS50 

ElODiWloD  per  Inch  mideramlo  stelaatlo  limit do .WITM 

Bednctlon  IndUmetetst  point  of  mptnre do IIS 

RednctlOD  in  *roa  fttter  rnptnre.  per  eCDtom  of  oriE'o'il  HOtlan 4S.  1 

Po«ttJanofrnpto« ".Mfrouneck 

Chancier  of  Wken  nirfrtoe tOkj 

EloDgatlMi  of  Inoh  ••otlaiu "JS*.  ".U 


TESTS   OF  IBON,    STEEL,    AND  OTHEB  HATEBIAU. 

No.  3271. 
Maiia,  "^^^ 
■Diameter,  '^..£06. 
Sectional  area,  .30  sqaue  ineh. 


Omtral  ramMorjr. 

joh  of  orlirfnil  •BcHoii ponndi..  inp,  OTO 

.    ^,KS5."o«  "W"'"*™ ?",-    "a 


176         TESTS  OF  IHON,   STEEL,    AND  OTHER  MATERIALS. 

Ko.  3272. 
Marks,  "^,»*' 
Diameter,  ".606. 
SectioDal  area,  .20  square  inch. 


ToWJ. 

^i.'T" 

POMSt. 

FVMit 

^sss 

012860  .OOlTSO 

OIUUO  .OftieM 

(II80J0  !  001  TOO 


6«n«ral  tummarg. 

Tensile  atnngth  per  iqaftre  Inob  of  oritliial  Beotioa poniida..  10^400 

ElMtio  limit  per  MDire  Indi  of  orlglnd  woUon do 60,000 

aiongmtlon  per  Inoh  after  raptare Inch..    O.IOSO 

KLanntlDU  nor  iDch  ODdCT  iirslii  »  elutlo  limit do 002100 

imetwM  potot  a(  ropto  e do .ona 

»  after  rupture,  peroeatnin  of  orlgfaial  acctlon iM.O 

>f  raptaM ..-...,..,,.....,  — _ _._.....,......,„..i"  from  ueot 

r  of  braken  anrfltoe,  iSlky,  50  per  oeDt.1  grumlar,  U  per  or-'      *  ' 

ndddla  of  tlie  fivatnrod  mnkoe. 


3.^  TTic^L.  t^leeZ  _^.  J^ .  Jtt/7e^ 


H  Ex  No  16  50.  f. 


TESTS   OF  IBOH,   STEEL,   AND  OTBEB  UATEBIALB.  177 

No.  3278. 
Marks,  "1;-^° 
Diameter,  ",605. 
Sectional  area,  .20  sqoare  inoh. 


anob  o'  orfflMl 

BMti* llmli  P«  "X^lor  rtiPiSn^i  ■-■■■■" 
Boi.««ioi.  per  iBob  ^^  "'^^f 


o  of  r^P'^' 


B.  E».  le 


'"""",12 


178  TESTS   OF  lEON,    STEEL,    AND   OTHEB   UA.TEBIA.LS. 

No.  3279. 
Marks, '^^oo 
Diameter,  ".505. 
Seotioual  area,  ^0  square  inch. 


General  ramniary. 

ponnda..  ISl.WW 

BImiIc  limit  orr  ■cinsrt'  iT.eh  of  urielnalnecUan dD 78,001) 

BlongitLon  (tfrlnrl.  after  rapInrB taeh..    a  10W» 

■-,.    _  .. .__L    _.  _    ._.._    [elBHtlo  limit do WiMO 

niptnre da MS 

it  MDiDm  or  oilglnil  Mctton 1S.> 

".Uframnivk 

Bnnnlar;  ndlMlogftoDi  a  dull  tpot  at  tiie  ciniamfeiTiiDe 


TESTS  OF  IBUN,   STEEL,    AND   OTHEB  UATEBULS. 

Ko.3280. 
Marks,  "^^Gc 
Diameter,  '".505. 
SectioDftl  area,  .20  sqaare  iacb. 


_i_ 


Bkngkticai 


_,  loch  of  orfflnii]  seotion 
„Kll.  per  "^"^^1,  of  orlxliialMettoa 


_,rti  of  orlrlnii]  seotion. ponncla.. 

TbhOb  stroBKtli  p  ■"".-  .^- i~~ 


^^^*Fi^'^r''^'^^-^'h'-."t''.^°''^.. 


-iiUr  Tap^^-f::_:::^::zr:.::j:~~~z^:::::::::::::::::. >.»sfron. 


P«ji,oii  of  j°?,'^o  «i^e»<»» 


180  TE8T8   OF   ISON,    STEEL,    AND   OTHEB   MATEBIi.LS. 

No.  3281. 
Marks, '^^^^^ 
Diameter,  ''.605. 
Sectional  area,  .20  sgoare  inch. 


02M 



Qeneral  MmMory. 

Teniila  Btmitlk per  (qiiaTe isch of  orlrlaaJ Mctlos poundB..  iSi.'iSO 

Elutlo limit  p«r aqnare Inofa  of  orlKliiarwcUDn do....    78,000 

Elongation  per  Inch  anrrmptars iDcb..    0.1200 

RIonaatlDii  per  Ini'h  QDder  aCniUi  at  ebuHo  limit '..do OO.'SJO 

Redaotlon  ia  dlkmctec  M  point  of  mptnn do 049 

liolnclion  Id  BTU  After  mptam,  pec  aeatiin  of  orlglnU  aeotlon  ie.g 

Position  of  rnptaro - ".W  froni  neck 

Cbaract«Tof  broken  tnrfue ananlari  flkkr  ipot  at  th«  circnmfcnnce 

Elongation  ot  inoh  leotloni ".W,".08 


TESTS  OF   IRON,    STEEL,   AND   OTHER  MATERIALS.  181 

No.  3282. 
Marks,  »fj«3?^ 
Diameter,  ".605. 
Sectional  area,  .20  sqaare  inch. 


Applied  loads. 


200 

1,000 

2,000 

8,000 

4,000 

fiCCOO 

O^OOO 

7,0OO 

8,000 

OpOOO 

10»00O 

11,000 

12,000 

13,000 

14,000 

14,200 

14,400 

14.600 

14.800 

1!»,000 

15»2<M) 

IS.  400 

i5.eoo 
ie.coo 

lfi,400 
ls.8rK> 

I    17,6.0 
I    18,  COO 
l»i.  (00 
IS.  800 
1»,200 
10,600 
20.000 
20,400 
2«.8Ct 
21,200 
21,090 
22,000 
22,400 
22.«O0 
23,200 
23,600 
24,000 
K800 
25,000 
20^280 


Per  sqaare 
incli. 


I 


1,000 
5^000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
4\  Ot*0 
50,000 
55,000 
60,000 
05.000 
70,000 
71.000 
72,000 
73,000 
74.000 
75.  0(K) 
76,0  0 
77.000 
78, 000 
8«).  000 
82,000 
84.100 
8«,CK)0 
8?,  000 
90,  too 

sr2.ofO 

04.000 
96.000 
98,000 
100. 000 
102,000 
104.000 
106,000 
108,000 
110.000 

112;  000 

114.009 
116.000 
118.  000 
120,000 
124,000 
128,000 
131,400 


Eton  mt  ion 
per  inch. 


Inch, 

a 

.000100 
.000200 
.000400 
.000560 
.000750 
.000900 
.0010- 0 
.OOU'50 
.00140) 
.  WUVO 
.001700 
.001!K)0 
.002050 
.  C02250 
.  0O2300 
.002100 
.  0021  00 
.  OtrJSoO 
.0031(0 
.  0O']40O 

.  oo.i7r^ 

.004100 

.  oo:.a.'.o 

.  OOCfjOO 

.  oo7g:iO 

.008:00 

.010100 

.on::w 

.012600 
.OI44H}0 
.015^50 
. 016756 
.018-'.')0 
.019800 
.021500 
.022800 
.024550 
.026500 

.  o28a:o 

.  ail050 

. 033250 

.035050 

.038500 

.0450 

.0350 

.0650 


SncoeMiTe 
eloofEStkm 
per  inch. 


Inch. 
0. 

.000100 
.000150 
.000150 
.000150 
.000200 
. 000150 
.000150 
.000200 
.000150 
.000150 
.  000150 
.  WKI200 
.000150 
.000200 
.000050 
.000100 
.000200 
.000200 
.OOtiSOO 

.000:100 

.000350 
.000350 
. 001250 
.001150 
.001150 
.001250 
.001200 
.Oi1400 
.001100 
.001400 
. 001550 
.001200 

.ooir^ 

.001550 

.001700 

.001300 

.001750 

.001950 

. 002350 

.002200 

.  002200 

. 0OJ70O 

.002550 

.0065 

.0100 

.0300 


PeTmanent 

Mt. 


SveeesilTs 
pennsnent 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inltlsllosd. 


Klsstioliaait 


Tensile  strength. 


Otneral  tuimmary, 

TflBaileiitrengtbperflqiiArelnchoforiirinslseet&on pounds..  131,400 

Bsatie  limit  per  sqnsre  inch  of  origlnsl  teetion do —    71,000 

Xkmgstion per incn sfter mptine inch..    0.1150 

WonjatioB  per  inch  nnder  strain  at  elsstio  limit do 002300 

Bednction  in  dismeter  at  iwlnt  of  rapture do 055 

Bednetkm  in  area  after  raptnie,  per  oentom  of  otlginal  oeotion 20.6 

Position  of  nptaro ".72  from  neck 

of  broken  sorflwe Cnnalar;  flaky  spot  near  center 

iofinehsectiona ''.07,  ".16* 
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TESTS   OF    IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  3322. 


Marks,  »2,fi^    . 

Diameter,  ".606 

Sectional  area,  .20  square  inch. 


I 


Applied  loads. 

Elonpation 
per  inch. 

Sacoesslve 

olongation 

per  inch. 

Permanent 
set. 

Bacdessire 

permanent 

set. 

"RftTOffrlrii 

Total 

For  square 
inch. 

Poundt. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14.400 

14,800 

15,200 

13,600 

16,000 

16.400 

16,800 

17,200 

17,600 

18,000 

18.080 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
40, 000 
45,000 
50,000 
51,000 
62,000 
53,000 
54,000 
65,000 
60,000 
67.000 
58,000 
69,0<l0 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
90,400 

Inch. 

0. 
.000150 
.000300 
.000400 

-  .000600 
.  000750 
.000900 
.001100 
.001250 
.001400 
.001600 
.001660 
.001650 
.001700 
.001750 
.001800 
.001850 
.001850 
.001900 
.019350 
.020260 
.022050 
.024350 
.026750 
.029500 
.033750 
.037000 
.040500 
.044500 
.049000 
.056000 
.  062750 
.0700 
.0850 
.1000 
.1350 
.1060 

Inch. 
0. 

.000150 
.  000150 
.000 100 
.  00(i200 
.000160 
^    .000150 
.000200 
.000150 
.000150 
.000200 
.000050 
0 

Inch. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Inltialload. 
Elaatio  limit 

• 

Tensile  strensth. 

***•"•••*""• 

.000050 

.OOOOCO 
.000050 
.000060 
0 

.000050 

.017450 
.000900 
.001800 
.001300 

.002400 

.002750 
.004260 
.003250 
.003500 
. 004000 
.004500 

•>*  •■•  •••••• 

.007000 

.006760 

.007250 

.0150 

.0150 



■•••"••••••• 

' 

.0350 
.0300 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    JJ.j[JO 

Elastic  limit  per  square  Inch  of  ori^nal  section f^i:"    ? !,!?2 

Elongation  per  inch  after  rupture Inch..    0.2VjO 

Elongation  per  inch  under  strain  ut  elastic  limit «** —  -'""'rS 

Bednction  in  diameter  at  point  of  rapture do —       .135 

Beduction  in  area  after  rapture,  per  oentum  of  original  seotlon :;^«.i:       *^c 

PosiUon  of  rupture ".40  from  neck 

Cliaracter  of  broken  snrCftce ;/;;'HfZ 

Elongation  of  inch  sections ".14^  "86* 


^.JS. 


H  Ex  Ho  1«  50, 1. 


^ 


^3.Z  znc/i.  t^dGcZ  :B,X.:Bzfle^ 


I 
I 

L. 


-*:?<f* 


H  Ex  No  t6  50, 1. 


TESTS   OF   IBONy    ST££L,    AND   OTHEK   HAlEUUi^  Ib^i 

BTo.  735. 
Marks,  «^'S^ 
LeDgth,  4".501. 
Diameter,  ".798. 
Sectional  area,  .50  sqaare  inch. 


Applied  UmuU. 

CompreB- 

sion  per 

IncL 

8acoe«aiTe 
conipro-s* 
Aion  per 
per  inch. 

Permanent 

set. 

1 
f 
SacceMire 

Total. 

PerMoare 
inco. 

permAOent 

Pounds. 
600 
2,500 
5,000 
7.530 
10,000 
12,600 
15,000 
17,600 
20.000 
22.500 
25,000 
27.500 
30.000 
30.500 
81.000 
31.500 
32,000 
32.  .500 
33,060 
33,500 
34.000 
34.500 
35,000 
54,010 

Pounds. 
1,000 
5.000 
10.000 
15.0U0 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
66.000 
67.000 
68,000 
60,000 
70,000 
106;  020 

IndL 
0. 

.000100 
.00.1267 
.<«0433 
.OO'.'OOO 
.000767 
.  0(0033 
.001100 
.001267 
.001433 
.001600 
.001767 
. 0O1933 
.001967 
.002000 
.0020:3 
.002100 

.  wixa 

.002933 
.003833 
.00461)3 
.005500 
.006500 

Inch. 
Ol 

.000100 

.000167 
.0(K>166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.0000^3 
.00003.1 
.0.)iK)67 
.0UU233 
.000600 
.000900 
.000800 
.000867 
.001000 

Insk. 
0. 
0. 
0. 
0. 
6l 
0. 
0. 
0. 
0. 

Inek. 
0. 

Initial  loAd. 

1 

• 

siMtioiiaai 

intimate  ttraBgth. 

Failed  by  triple  flexure. 


184  TESTS  OF  IBON,  STEEL,  AND   OIUEE  MAI'ii^ilU 

No.  736. 
Marks,  »B|g8» 
Length,  4.''U5. 
Diameter,  ".798. 
Sectional  area,  .60  sqnsre  Inoh. 


Appltodl«d* 

TdHL 

'S 

Pmnll. 

Peund. 

LOO 

!,«» 

hoc 

&Doa 

10,00 

T.SOO 

ifi.oc 

liwo 

30  H 

UMO 

19,0(1 

1S.W 

80,01] 

n.MO 

86,01] 

ia.oiKi 

u,oi] 

ft'stw 

U,OI] 

IS,  000 

M,M 

ZT.MO 

SO,  OH 

30.  OW 

00,  OD 

80  coo 

<l,M 

81.000 

AM 

81.  BOO 

81,000 

•i|o« 

88.100 

•S.O0 

St.  MO 

WOO 

88.  UO 

87,00 

U,Mt 

88,00 

84,600 

88.00 

8^000 

TO.O0 

50.  OH 

113,10 

Failed  by  triple  flexure. 


TESTS    OF    IBON,    STEEL,    AND   OTHER   MATERIALS. 


185 


Length,  4'^47. 

Duuneter^  '^71>8. 

Seetioaal  area,  .50  square  inch. 


2^0.  732. 


Applied  load*. 


Total 


Per 


acn. 


uac 


1,000 
fiwOOp 
10,006 
ISwOOO 
20,000 
29wOOO 

SO,  000 

SS^OOO 
40.000 
AS^OOO 
50,000 
5S&,000 

CO.  000 

61,000 
02,000 
03,€K>0 
64,000 
65,000 
60.000 
67,  000 
68.000 
00,000 
•10,000 
X00.880 


^Soi  per    I  ^SK^? 


I 


incn. 


O. 

.000100 
.000267 
.000400 
.000667 
.000733 
.000900 
.001067 
.001200 
.001367 
.001633 
.001667 
.001800 
.001833 
.001867 
.001967 
.002133 
.002400 
.003067 
.003733 
.004600 
.005500 
.006600 


0. 

.000100 
.000167 
.000133 
.000167 
.000166 
.000167 
.000167 
.000133 
.000167 
.000166 
.000134 
.000133 
.000033 
.000034 
.000100 
.000166 
.000267 
.000667 
.000608 
.000867 
.000900 
.001100 


PemmMit 
set 


a 

•l 
0. 
0. 
0. 
0. 
0. 
•l 
0. 


SooceMire 

permanent 

■et 


Inek, 


Initial  load. 


Slastio  limit 


Ultimate  itrength. 


Vailed  l>y  triple  flexure. 


186  TESTS   OP   IRON,    STEEL,    AlTD   OTHER  MATERIALS. 


No.  733. 

Length,  4''.feo. 

Diameter,  '^798. 

Sectional  area,  .50  sqaare  inch. 


Applied  loads. 

Compres* 

sionper 

incn. 

Saccessive 

coinproa- 

sion  per 

incD. 

Inch. 

0. 

.000100 
.000107 
.000166 
.000167 
.000167 
.000166 
. 000167 
.000133 
.000167 
.  000133 
.  000167 
.000138 
.000007 
.000033 

0. 
.000067 

0. 
.000088 

0. 

.000067 
.002400 
.000838 
.000834 
.001388 

Permanent 
set. 

Successive 

permanent 

set. 

Total 

Per  BQuare 
incD. 

P(mnd9. 
500 
2,500 
5,000 
7,500 
10.000 
12.500 
15,0  0 
17,500 
20,  (lOO 
22, 500 
26,000 
27,600 
80,000 
30,500 
31,000 
81,500 
82,000 
32,600 
80,000 
33,500 
34,000 
84,500 
85,000 
35,600 
36,000 
54,190 

Pmti\d». 
l.OUO 
6,000 
10,000 
15,000 
20,000 
23,000 
«  80, 000 
85,000 
40, 000 
45.000 
60. 000 
55,000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
60,000 
67,000 
68.000 
69,000 
70,000 
71, 000 
72,000 
108,880 

Ineh. 
0. 

.000100 
.  000267 
.000433 
.000600 
.000767 
.000933 
.001100 
.001233 
.  001400 
.0U1633 
.001700 
.001833 
.001900 
.001933 
.001933 
.002000 
.002000 
.002038 
.002033 
.002100 
.004500 
.003338 
.0001G7 
.007500 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Inch. 
0. 

Inftbdload. 

Elastio  limit 
Ultimate  strength. 

.066633 

*'""'*** 

Failed  by  triple  flexure. 
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No.  734, 
Marks,  »^" 
lieugthj  4''.5. 
Diameter,  ".798. 
Sectional  area,  .50  sqaare  inch. 


Applied  lo*da. 

Comprw* 

■ion  per 

inen. 

OaooeMive 

connprM* 

sionper 

inoL 

PemuuMnt 

ML 

Bccweotif 

permaoeat 

•et. 

^ 

ToteL 

Per  eqnsre 
inen. 

P&mmds. 
500 
2,500 
S,uOO 
7,500 
10,000 
12.5u« 
15,000 
17,500 
2><,000 
22.500 
25.0U0 
27,500 
30.000 
80,500 
31.000 
31,500 
32.000 
32.500 
33.000 
33,500 
84.000 
84.500 
86^000 
89,500 
36;  000 
54.700 

1.006 

s^ooo 

10.000 
15,000 
20.000 
25.000 
30.  Ol>0 
35,000 
40,  Oi.'O 
45.000 
50,000 
65,000 
60,000 
61,000 
62,000 

6a,oco 

64.000 
65,000 
66,000 
67.000 
68,000 
00,000 
70,  Oi  0 
71,000 
72,  ©•JO 
100,400 

Inek, 
0. 
.000067 

.000233 
.0004LO 
.000533 
.000700 
.000367 
.001033 
.00(200 
.001367 
.001533 
.001700 
.001867 
.001900 
.001933 
.002000 
.002033 
.  002100 
.003233 
.002500 
.003000 
.003333 
.004000 
.004600 
.006338 

IndL 
0. 

.000067 
.000166 
.000167 
.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000067 
.000033 
.000067 
.000133 
.00U267 
.000500 
.000338 
.000667 
.000600 
.000788 

IndL 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

JTmA. 

0. 

Inttlollood. 

Xhwtiollatt. 
TTttiiiMloslnafllL 

' 

r" ' 

Failed  by  triple  flexare. 
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TESTS  OF  IBON,    STEEL,   AKP   OTHEB  MATERIALS. 

No.  737. 


Length,  4''.06. 

Diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 


Applied  loads. 

Compre»< 

sion  per 

inch. 

SaooMsire 

oompres- 

sioD  per 

incL 

Permaaent 
set 

pemuoifiBt 
set. 

TotoL 

PersquAre 
inch. 

JPMHMlf. 

600 

2,600 
6,000 
7,600 
10,000 
12,600 
16,000 
17,500 
20,000 
22.600 
26,000 
27,600 
80,000 
80,600 
81,000 
81,600 
82,000 
82,600 
88,000 
88,600 
84,000 
56,100 

PiMlfMif. 

1,000 
5.0D0 
10,000 
1^000 
20,000 
25,000 
30,000 
85,000 
40,000 
45^000 
60,000 
65,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
112,200 

Inch. 

a 

.000100 
.000267 
.000488 
.000667 
.000788 
.000900 
.001067 
.001238 
.001307 
.001600 
.001607 
.  001767 
.001800 
.001838 
.001838 
.001800 
,  .002100 
.004333 
.006100 
.007000 

Ineh. 

a 

.000100 
.000167 
.000166 
.000184 
.000106 
.000167 
.000167 
.090166 
.000184 
.000138 
.000167 
.000100 
.000088 
.000083 
0. 

.000033 
.000300 
.002;t38 
.001787 
.000000 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  lo«d. 

r 

Elastto  Unit. 
Xnttmato  streDgfh. 

Failed  by  triple  flexure. 
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Marks,  "^^^ 


No.  738. 

I 

Length,  4'M)5. 

Diameter,  ".798, 

Sectional  area,  .60  sqaare  inch. 


Ai»plied  loadi. 

GomprM- 
•ionper 

BuooeMtre 
oonnprM- 

iaoL 

PennoMBt 

SnooeatiTe 
p«niiMient 

^ 

TotaL 

Per  Miuve 

50O 

xseo 
9^000 

7,900 
10,000 
12;  500 
UOOO 
17.500 
20.000 
22,990 
25^000 
27,500 
30.000 
20.900 

31,500 
2S.O0O 
32,500 
33,000 
33,500 
34.060 
56,280 

1,000 

SwOOO 

10,000 

15,000 

20,000 

25.000 

80,000 

85.000 

40.000 

45,000 

60^000 

55.000 

60^000 

61,600 

62,000 

68,000 

64,000 

65.000 

66^600 

67.000 

08,000 

118,000 

0. 

.000067 
.000200 

.000438 
.000000 
.000737 
.000000 
.001067 
-  .001207 
.001438 
.001638 
.001833 
.001938 
.OO'JOOO 
.002100 
.002200 
.002007 
.604438 
.606632 
.006888 

IsidL 
0. 

.000007 
.000188 
.000100 
.000138 
.000107 
.000167 
.000138 
.000107 

.000160 
.000300 
.006200 

.000100 
.000067 
.000100 
.600100 

.000767 
.601406 
.001200 
.000706 

0. 

0. 
0. 
0. 
0. 
0. 
0. 

6. 
Ol 

JmA. 
Ol 

Initial  Imd. 

• 

XlMtie  Unit  Ml  w«ll 
defined. 

tmimfttoBtaeaffli. 

*"■•*"•"  "■ 

1 

FaQed  by  triple  flezore. 
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TBST8  OF  IBOH,    STEEL,    AHD  OTHSB  MATBKI4Lt.  IW 

TABULATION  OF  COMPRESSION  SFSCIMBNS  FMOM  SFiNDLES  FOR  y\% 

STEEL  B.  L.  RIFLES. 


I 
Vol  of 


798 


7M 
787 
738 


PodtioDln 


Biid,Kal2 
]SDd,Xo.28 
JEod.  No.  32 
Siid,Ka38 
JSiid,Xou44 


Location  of 
spoeinieiia. 


limit  per 

square 

inch. 


«4,000 

a^ooo 

92,000 

08,000 
6&«000 

Hooo 

60,000 


Ultimatie 
atrengtii 


SiaBBcr  of  failore. 


inc 


106,000 
112,100 
106,380 
106,380 
100C400 
112,200 
113,000 


do  .« 
do... 
do... 
do... 
do... 


Do. 


'196  TEBTS  OP  IBON,    BTBKL,.ASD  OTHEB  HATEBUIA 

&-IlfCB  STEEL  B.  L.  EIFLE.—NEW  JACKET. 

Exterior  diameter,  16"^. 
Interior  diameter,  8"^. 

No.  2936. 
Marks,  |?i? 
Diameter,  ".506. 
Seotional  area,  .20  square  inch. 


ApplMlo^ 

TotaL 

"S 

PMUMb. 

F«md 

biIm 

■M.00 

6m«ral  •wnmory. 


Taiulla  itretiiclli  per  mquM 

BlsatlE  limit  p«r  Hiuire  li 

XIodk^Udd  p*t  Ineb  iftn  rnptnre. 
ElongfttJini  par  Inch  nndfiT  ilr^D  bt  »u 
BfldDDlkiD  u  d]uD«(cr  at  point  of  mpti 
BadDEttoD  In  arc*  kflar  raptDre.  p«r  «« 

PodUoD  of  niptare 

ChaneUnot  lintksn  (nr&oa 

XleasMiao  of  Infilt  weSoM 


I  of  arlKliul  H 


am  M  od^iDal  •Mlkia 

..gnoidiri  ndlBting  from  aflkkjapi^U 


TESTB-OP.IBON,   STEEL,    AKD  OTHER  HATESUU. 

Bo.  2926. 

Diameter,  ".505. 

8ect3<mal  area,  ^  sgaara  incfa. 


Qtnaral  mmman/. 

_»  tncb  of  oririail iwitloo pumdi..    ASM 

|iBttp«t«qa«?*»',^JSir«. to»h..    (l.tBW 

fc» p«r  taK* •«•« ™t_j„  ■tBlHtloUipIt do OOUao 

*«BBrliiolnu*^^jTr.  of  rnplo™ do IIS 

lo,  fe  dJumetm  ■*V^^„_  paroenDinotaricfiultMtioD *>.» 

i™  to  ■«•  •ftW™'77^  .  r. ".KftamiMak 


.198         TESTS  OF  IBON,   STEEL,   AND  OTHER  MATERIALS. 

No.  720. 
Marks,  ^^i 
Length,  4''.502. 
Diameter,  ".798. 
Sectional  area,  .60  square  inch. 


Applied  loads. 

CompTM- 

sion  per 

incn. 

SnocevalTe 
compres- 
sion per 
InoA. 

Permanent 
set. 

Snooessiye 
set 

Bemaxiks. 

ToteL 

Per  Maare 
inoiL 

P9¥md$. 

500 

2,600 

6,000 

7.500 

10,000 

12,600 

16^000 

17,500 

20.000 

20,500 

21,000 

21,600 

22,000 

22,500 

23,000 

23,500 

24^000 

24,500 

26.000 

Potmd*. 
1,000 
5^000 
10.000 
16^000 
20,000 
26,000 
80,000 
85,000 
40,000 
41.000 
42^000 
48,000 
44,000 
45,000 
46,001 
47.000 
48,000 
49.000 
BAMM 

Jneft. 
0. 

.000833 
.000588 
.000733 
.000800 
.001067 
.001283 
.001467 
.001667 
.001706 
.001733 
.001800 
.002067 
.002700 
.004167 
.006000 
.065600 
.006288 
.006038 

Inch. 
0. 

.000833 
.000200 
.000200 
.000167 
.000167 
.000166 
.000134 
.000200 
.000083 
.000033 
.000007 
.000267 
.000488 
.001467 
.000833 
.000900 
.000788 
.000700 

JtMft. 

Vb 

V* 

Vb 

w» 
V« 

0. 
0. 
.000067 

0. 

Initial  load. 

Elastic  Umit. 
Ultimate  strengtb. 

• 

.000067 

46u  180    1       02.  aflO 

1     ^ 

Failed  by  triple  fiexnre. 


TEBT8   OP  IHOH,   BTEEL,   AND  OTHEB  HATBBUia.  199 

ITO.  3067. 

iMameCer,  "SOB. 

SeetioDaJ  area^  "JIO  jsgnare  incli. 


Oeueral  raaaory. 

_—  tncti  ft  orijdni]  Motion 

Ti«nmi«isftip«  •3™irb  of  ori^lnJ  iection 

»««klh^V«"C>»T?J?^ptare 

UnDTiUoii  oer  Inch  oD^'     ,„t  of  niptnt, 

iq^are,  percentDmotmlglBBlaMllan.., 


.a? 


200  TESTS   OF  IRON,    STEEL,    AND   OTHER  MATERIALS. 

:So.  3068. 

Marks,  B^^,;i 

Diameter.  ''.605. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


TotaL 


Poundg. 
200 
1«000 
2,000 
3.000 
4,000 
6,000 

e.000 

7,000 

8.000 

8.200 

8,400 

8.600 

8,fK)0 

9.000 

9,200 

9.400 

9.600 

9.800 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11.200 

11,400 

11,600 

11,800 

12.000 

12.400 

12,800 

13,200 

13,600 

14.000 

14.400 

14,800 

15,200 

16.600 

16,000 

16,400 

16,800 

17,200 

17,600 

18.000 

18,400 

18,800 

19,200 

10,600 

19,810 


Persqiiare 
Incn. 


Bounds. 
1,600 
5,000 
10,000 
15,000 
20.000 
25,000 
80.000 
85,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
48,000 
50,000 
61,000 
52,000 
63,000 
64.000 
65.000 
56.000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
96,000 
98,000 
98,050 


EloDicatloii 
per  inch. 


Jnek. 
0. 

.000100 
.000300 
.000450 
.000600 
.0UO60O 
.000950 
.001150 
.001350 
.001400 
.001450 
.001450 
.001500 
.001500 
.001560 
.UOIOOO 
.001600 
.001650 
.001700 
.001750 
.001800 
. 001050 
.002260 
.002600 
.003350 
.004050 
.004750 
.005600 
.006750 
.008500 
.010150 
.012000 
.013600 
.  015750 
.018250 
.020250 
.022000 
.024100 
.026900 
.020750 
.032750 
.036100 
.040300 
.044750 
.050500 
.057850 
.0650 
.0850 
.1100 


Socoesslve 
eloDgatloD 
per  inch. 


Inch. 
0. 

.000100 
.000200 
.000150 
.000150 
.000200 
.000150 
.000200 
.000200 
.000050 
.000050 
0. 

.000050 
0. 
.000650 
.000050 
0. 
.000050 
.000050 
.000050 
.000050 
.000150 
.000300 
.00.350 
.000750 
.000700 
.000700 
.00U850 
.001150 
.001750 
.001650 
.001850 
.001600 
.002150 
.002500 
.002000 
.001750 
.002100 
.002800 
.002850 
.003000 
.003350 
.004200 
.004450 
.005750 
.007350 
.007150 
.0200 
.0260 


Permanent 
aet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sacceeeive 

permanent 

aet. 


Inch. 


0. 


Remarka. 


Initial  load. 


Elastic  limit. 


Tenalle  strength. 


Oeneral  ntmmary. 

TensnestTCDgth  per  square  inch  of  original  section ponnda..    99,050 

Klasdc  limit  per  sqnare  inch  of  original  section do....    82,000 

Elongation  per  inch  alter  mptnre inch..    0.1850 

JSlongation  per  inch  under  strain  at  elastic  limit do 001809 

Reduction  in  diameter  at  point  of  rapture do 12$ 

Redaction  in  area  after  mptnre,  per  oentom  of  original  section 43.8 

Position  of  rnptore ".70  from  neck 

Charaoter  of  broken  sarfitoe ••ill^;  trace  of  gnaalationn 

Blongatioo  of  inch  sections ; ''.28*,  ".09 


TESTS   OP  IHaSt,    STEEL,    AKD  OTHEE  HATEBIAL8. 

So.  721. 
.  Marks,  B*^i 
LeDfth,  4'"52. 
Diameter,  ".799, 
Sectional  area,  .50  square  inch. 


Faieiby  triple  flexure. 


202  TESTS   OP  IKON,   STEEL,    AND   OTHER  MATEBIALS. 

Ko.  2927. 

Marks,  i?ii 

Diameter,  '^605. 

SectioQal  area,  .20  square  inch. 


Applied  loads. 


TotaL 


Pimndt. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9.000 

0,200 

0,400 

0,600 

0,800 

10,000 

30, 200 

10.400 

10,600 

10,800 

11,2U0 

11,000 

12,000 

12,400 

12,800 

18,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16.000 

16.400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,800 

19,200 

19,600 

10,920 


Per  aqnare 
InoQ. 


Founds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
46,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
63.000 
54,000 
56,000 
58,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
7&000 
80,000 
82,000 
84.000 
86.000 
88.000 
90,000 
92,000 
91.000 
96,000 
08,000 
99,600 


ISIonntion 
per  moh. 


JimA. 
0. 

.000150 
.000300 
.000400 
.000600 
.000800 
.000050 
.001150 
.001850 
.001550 
.001600 
.001700 
.0019CO 
.002300 
.003000 
.003900 
.004!)00 
.005150 
.006000 
.007550 
.009000 
.010650 
.012100 
.013750 
.015500 
.017000 
.018750 
.020600 
.  023250 
.025500 
.027500 
.030000 
.032900 
.036250 
. 039250 
.044000 
.048900 
.054250 
.0575 
.0650 
.0850 


Snocessive 

elongation 

per  Inch. 


Inch. 
0. 

.000150 
.000150 
.01 0100 
.000200 
.000200 
.000150 
.000200 
.600200 
.000200 
.000050 
.000100 
.000200 
.000400 
.000700 
.000900 
.000600 
.000650 
.000860 
.001550 
.001450 
.001650 
.001460 
.001650 
.001750 
.001500 
.001750 
.0018S0 
.002650 
.002250 
.002000 
.002500 
.002900 
.003350 
.003000 
.004750 
.004900 
.005350 
.003260 
.0075 
.0200 


Pennanent 
■et 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snooessfye 

permanent 

aet. 


Jneh. 


0. 


Bemarloi. 


InltSallead. 


Blaatlo  limit. 


Tensile  strength. 


General  eummarff. 

Tensile  strength  per  square  incb  of  original  section poonds..    91 

Blastic  limit  per  square  inch  of  original  section do. ...    47, 000 

Elongation  per  inch  after  rapture , inch. .    0. 12S0 

Elongation  per  inch  under  strain  at  elastic  limit do 001700 

Keductton  in  diameter  at  point  of  rupture   ^ do 046 

Beduclionin  area  after  rupture,  per  centum  of  original  section 18.9 

Position  of  rupture ".85fhmineck 

Character  «f  broken  surface lEranalar;  line  of  flaky  metal 

Elongation  of  inch  sectioDB ".12,  ".18* 


TESTS    OF   IBOK,    STEEL,   AKB  OTHER  MATERIALS.  203 

No.  2928. 
Marks,  if  f;i 
Diameter,  '^.505. 
Seetional  area,  .^  sqaare  inch. 


/ 


Applied  lamda. 


'^'^^  hii^'^l  ^^^^ 


Powuir. 
1,060 
S,00O 

10,000 

ij,ooo 

20,000 

2:^.000 

30,000 
35,000 

41.000 

42,000 
43,000 
44,000 
42^000 

4fl;ooo 

47,0OU 
4^,000 
4%QV0 

so,ooo 

51,  boo 
52,000 
&.1,0UO 
Sf.COO 

S5.G00 
5(i.O<>0 
58,000 

eo.ooo 
e'Aooo 

(4,000 
6R.0OO 
C8,WX) 
70.000 

rj,ooo 

74. 0(IO 

76,000 

78,(J00 

61),  COO 

82.000 

g4,0OO 

tM,000 

8g.0OO 

00,000 

92,000 

94,000 

96,000 

97,950 


.  OOOliM} 

,000300 

.  000400 

.  OiHMiOO 

.  0007S0 

.  OOllOO 
.  OO  I  'J50 
^  OO 1 300 
.  001330 
.  OOl'^OO 
,  OOlffOO 

.  coior>o 

.  OOKJoO 

.  001T50 

0€f1i'200 

[  ao:ioryO 

010<3dO 
'  01-4000 

oiTeo4> 

0I0-300 

'  oi;i r»oo 

'  02«000 

'  03l2f»0 

03'»0S0 

'  03Tr*«»0 

«y4l&00 

'  o4r»coo 

*  05100® 

;  or>60 
.ocoo 

.0T50 


SacoMstTO 

t-kmfmtion 

perfaMh. 


0. 


0. 


OOOIOO 

,060200 

000100 

000200 

oeoi.'io 
oooaoo 

000150 
.000150 
,000050 
,000050 
,000100 
,0(HW)50 

OOOUoO 
,000100 

OOOIOO 
.000450 
.  000)^ 
.000650 
.000000 
.000700 
.000900 
.000600 
.000800 
.001700 
,001650 
.001750 
.OOIGOO 
.001850 
,001750 
,001000 
.002000 
. U02000 
, 002500 
,  002500 
, 002750 
,  002800 

oo:u50 

.004000 
,004100 
, 005400 

0040 

OOoO 
,0160 


Mt 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


pmnAomt 


iDltUlkMd. 


I 


SlMtio  Umlt 


Tensile  strength. 


General  oummaty. 

^  loelx  of  orljrfnal section pounds..    97,050 

TeiMllestwBfftiipct"**!'*??];*,  of  orlfrfnal section do.:..    48,000 

HMtioUnittperiioaaT©™^_^ttT» inch..    0. 11% 

BoocatloopertocbafteT-  T^l     1^  at  elastic  limit <lo 001730 

TSm^^r\Mxi^t%x^^J^^^l^^otrTxvim do 025 

Bcdoction  to  diameter  •^i^.^,^^  per  centum  of  oriffiosl  section 13.2 

Itedoctioo  to  area  »it««^  t***-     _^ 1". 07  from  neck 

VMitionof  mpVkT^  "-' -j^lZZr  .^ granular;  line  of  flaky  metal 

gS»ct«r of  broUena^^lS^; ".i0.'M3* 

Kleiig«aao«f  *»^ 


204  TESTS   OF  IRON,    STEEL^    AND   OTHER  MATERIALS. 

No.  3069. 

Marks,  i|ii 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


Applied  loada. 


Total. 


Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000' 

8,200 

8,400 

8,600 

8,800 

9,000 

0,2U0 

0,400 

0,600 

9,800 

10,000 

10, 200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15.600 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,800 

18,060 


Persqaare 
inon. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51, 000 
52,000 
53,000 
64,000 
55,000 
56,000 
57,000 
68,000 
59, 000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
94,800 


ElonfEfttion 
per  inch. 


Inch. 
0. 

.000150 
.000300 
.000600 
.000650 
.000600 
.001000 
.001160 
.001300 
.001300 
.001350 
.001350 
.001400 
.001460 
.001500 
.001550 
.001600 
.001650 
.001700 
. 001750 
.001800 
.001800 
.002000 
.004200 
.005600 
.006500 
.007500 
.008500 
.009500 
.011600 
.013400 
.015400 
.017500 
.019800 
.022250 
.025000 
.027550 
.030400 
.034100 
.037750 
.042250 
.047100 
.054000 
.0600 
.0700 
.0950 
.1350 


Suooessiye 

elongation 

per  inch. 


Ineh. 

0. 

.000160 
.  000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 

0. 
.000050 

0. 
.000050 
.00OU50 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 

0. 
.000200 
.002200 
.001300 
.001000 
.001000 
.001000 
.001000 
.002100 
.001800 
.002000 
. 002100 
.002300 
.002450 
.002760 
.O025.')0 
.002850 
.003700 
.003050 
.004500 
.004850 
.006000 
.0060 
.0100 
.0250 
.0400 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saccessivo 

permanent 

aet. 


liuA. 


0. 


Bemarka. 


Initial  load. 


Elantic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inoh  of  original  section ..pounds..    94, 800 

Blastio  limit  i»er  sqnaro  inch  of  original  section do —    58,000 

Elongation  per  incn  after  mptnre inch..    0.2400 

Elongation  per  inoh  under  strain  at  elastic  limit do 001800 

Redaction  in  diameter  at  point  of  rupture do 135 

Heduction  in  area  after  rupture,  per  centum  of  original  section 40.2 

Position  of  rupture ".80  ftom  neck 

Character  of  Inoken  surflEMse ..sillnr 

Elongation  of  inoh  sections ".14,  ".34* 


TB8TB   OF  aoS,    8TBEL,    AMD  OTU£B  MATESUL8.  206 

Ko.  3070. 

Diameter,  ".505. 

Sectional  area,  ^  square  inch. 


General 

»i»«,.„«™v~ViySfS'C'^":::::::::::::::::::-.:::::::::.::::rs''::  SS 

BWie Unit  pel  »qnm  Incb  ot  OT^»-       ^_ Inch..    0  2Mb 

••»«inmprrlBtl»fiBrrDV*"rf    -.'BlMtloUDilt do Mian 

f*«Um  lo  41»iMitor  rt  potato*"  '^ntoBi  of  origiiud  .ecHoIi ■  ~ 

*»li«tB««mttor  raptor*.  V*'   ".711  fWm  D^k 


in  of  Inch  ooctloiiA-  - 


.".W,  '-.U 


206  TESTS   OF   lEON,    STKEL,    AND    OTHER    MATERIALS. 

7-INCH  B..L.  HOWITZEB.'-OBTUBATOR  STEM  FORGING. 

No.  709. 

.    Marks,  ^^?;^» 
Length,  4".5. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
llion. 

Sucoessive 

oompres* 

sion  per 

inch. 

• 

Permanent 
set. 

Sncoeesive 

permanent 

set 

Hemarks. 

Total. 

Per  sauare 
inon. 

Pounds. 
500 
2,500 
5^000 
7,500 
10,000 
12,600 
15,000 
17,500 
20,000 
22,500 
23,000 
23,500 
24.000 
24.500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29.000 
20.500 
30,000 
30.500 
81.  OUO 
81,500 
32,000 
82,500 
47,880 

Pounds. 
1,000 
5.000 
10,000 
16,000 
20,000 
25,000 
80,000 
36,000 
40,000 
45,000 
46,000 
47. 000 
48,000 
49.000 
50.000 
51,000 
52.000 
63,000 
64,000 
65.000 
56,000 
57,000 
58,000 
50,000 
60,000 
«1,000 
62,000 
63,000 
64,000 
65,000 
94,760 

Inth. 
0. 

.000100 
.000283 
.000400 
.000567 
.000767 
.000033 
.001100 
.001267 
.001433 
.001483 
.001467 
.001500 
.  001533 
.001667 
.001600 
.001600 
.001683 
.001667 
.001667 
.001700 
.001700 
.001700 
.001633 
.005167 
.006100 
.007567 
.008400 
.009000 
.  010100 

Inch. 

0. 
.000100 
.000133 
.000167 
.000167 
.000200 
.000166 
.000167  • 
.000167 
.000166 

0. 

.000034 
.000033 
.000088 
.600034 
.000083 

0. 
.000038 
.000034 

0. 
.000033 

0. 

0. 

-.000067 
.003534 
.000983 
.  001467 
.000833 
.000600 
.001100 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000033 
.000033 

Inch, 

Initial  load. 

Elastic  limit, 
nitlmate  strength. 

............ 

.000033 
0. 
0. 
0. 

.000033 

0. 

'  Failed  by  triple  flexure. 


SzrtcA  conver^^  JCi/Y»fS 


c?«?  2\zie  o^  7 


JB/'e&cTi. 


*J>tiz&^T& 


i<-  -  -2j.3y^  -  -   ->t 


TS8TS  Of  IBOH,   BTEBL,    AHD  OTHSB  lUT£UALa. 

kxcr  cobvxrtes  sifzies. 
Specikrns  fboh  Stkki.  Tubes. 

DETAILS  or  TESTS. 

IVfM  0/  tpeeimmi. 
*- 9.' 


207 


Na  2813. 
Markm  '^T^i'' 
Diameter,  ".564. 
Secttoosi  area,  .25  sqaare  inch. 


.Mi  |n«H  of  <"1(1»^  iwitlim pmnid*..    U,im 

ti^*nBBOipW3°£S.o«««*"'^*™'^ ?"v--    «,00l) 

2^5_-#Woken»"«™^__ „ 'Si,"M,-M' 


208  TESTS   OF   IBONy    STEEL,    AND   OTHER   MATERIALS. 


No.  2814. 

Marks,  »^T?o^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  incb. 


Applied  loAds. 

Blonsation 
permch. 

Snooessive 

eloneation 

perlnoh. 

Femianent 
set 

Saccessive 

permanent 

■et. 

Kamarkii. 

TotaL 

PerMnare 
inoK. 

Poundt. 

250 

1.260 

3,500 

8,750 

6,000 

6,260 

7,600 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14.500 

15.000 

16,600 

16,000 

16,500 

17,000 

17.600 

18,000 

18.600 

19,000 

10,600 

20,000 

20.500 

20,800 

PoufuU. 
1,000 
6,000 
10.000 
15,000 
20.000 
25.000 
80.000 
86.000 
40,000 
41,000 
42,000 
•     43,000 
44,000 
46,000 
46,000 
47.000 
48,000 
49,000 
50.000 
52,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80,000 
82.000 
8.1,200 

Inoh. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000967 
.001133 
.001367 
.001467 
.00t.'267 
.004400 
.005100 
.006600 
.006033 
.00:933 
.008800 
.000900 
.010933 
.012887 
.  015167 
.017167 
.  0107C0 
.  022400 
.025267 
.028500 
.031600 
.035767 
.040033 
.  0(4833 
.060333 
.059333 
.0700 
.0833 
.1067 
.1667 

Ineh. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000200 
.000166 
.000234 
.000100 
.000800 
.  002133 
.000700 
.001500 
.000333 
.001000 
.000867 
.001100 
.001033 
.001034 
.  002300 
.  002000 
.002533 
.  002700 
.  002867 
.003233 
.003100 
.004167 
.004206 
.004800 
.005500 
.000000 
.010667 
.0133 
.0234 
.0600 

Ineh. 
0. 

Ineh. 
0. 

Initial  kMd. 
Elaatio  limit. 

Tensile  strenf^ 

0. 

0. 
.000167 

.000167 

General  mmmary. 

Tensile  strength  per  wjaare  inch  of  or! i^inal  section ponnds..    83,900 

Blasticliinit  tier sqaaro inch  of  original  section do —    40,000 

Elongation  per  inch  after  rapture inch..    0.223S 

Elongation  per  inoh  under  strain  at  elastic  limit do 001967 

Beduction  in  diameter  at  point  of  rnpturo do —       .164 

Beduotion  in  area  after  ruptnre,  per  centum  of  original  section 49. 7 

Position  of  rupturo I'MSftomneck 

Character  of  hroken  surface silky 

Elongation  of  inch  sections 'MO,  ".20,  ".87* 


TE8T8  OF   ISOS,    STEEL,   AND  OTHEB  UATBRIALS. 

Ko.  2815. 
Marts,  %9f^^ 
Diameter,  ".564. 
Sectiooal  area,  .25  square  jnidi. 


OWMTOl 


j^% :;"V"  "/;;".. ■.■.■.■;,■.: ::::::;: 'iJ^ 

MWcliBilpniqaMeiDObO'  "T***       Inch  0  liM 

g"Btai.p«totbttndw«"«A"  *~^^iitoiiioforigln.l«ottoB ii.7 

pS^Sf",""**^  ™P  .- ".MKroBinwk 

rowUmotTiipUm.  ..        '        .Ill,, 

BkapUeigtiiicbiectians '  ' 

H.Ex.16 -1* 


210  TESTS  OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  281S. 
Marks,  '^\^? 
Diameter,  ",564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TotaL 


Ptntnds. 

250 

1,250 

2,500 

8.730 

5,000 

«,250 

7,500 

8,750 

9,000 

0.250 

9,500 

9,750 

10,000 

10, 2.30 

10,500 

10,750 

11,000 

11,250 

11.500 

11, 7M) 

12,000 

12.250 

12,500 

13.000 

13.500 

14,000 

14,500 

15,000 

15.500 

16,000 

16,500 

17,000 

17.500 

18.000 

18,500 

19.000 

10,500 

20,000 

20. 5()0 

21,000 

21.500 

22.000 

22,400 


Per  square 
incn. 


Pounds, 
1.000 
5,000 
10,000 
15,000 
20.000 
25  000 
30.000 
35.000 
36.000 
37.000 
38.000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
40,000 
50,000 
52.000 
54,000 
56.000 
58,000 
60.000 
62,000 
64,000 
66.U0O 
68,000 
70,000 
72,000 
74,000 
76, 1)00 
78,000 
80.U00 
82,000 
84,000 
86.000 
8»,000 
89,600 


Elonieation 
per  inoh. 


Jnek, 
0. 
.000167 
.000333 
.000600 
.000667 
.000833 
.001000 
.001200 
.001283 
.001267 
.001300 
.001333 
.001367 
.001433 
.001500 
.001533 
.001600 
.001833 
.002507 
.003900 
.004733 
.005767 
. 006467 
.008338 
.010400 
.0123i3 
.014100 
. 015767 
.  01K233 
.020133 
.022733 
.025333 
.028067 
.  031338 
.034667 
.  0  <8667 
.043333 
.049000 
.0567 
.0633 
.0767 
.1000 
.1567 


Snooeaslve 

eZoDfratioo 

per  inch. 


Inch. 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.000200 

.000033 

.000034 

.000038 

.000033 

.000034 

.00(4006 

.000007 

.000013 

.000067 

.000233 

.000734 

.001333 

.000833 

.001034 

.000700 

.001806 

.  002067 

.001933 

.001767 

.001667 

.002466 

.001900 

.002600 

.003600 

.002734 

.003266 

.  00.'m4 

.OOtOOO 

.004666 

.005667 

.0077 

.0066 

.0134 

.0233 

.0507 


Permaoeiit 

set 


Inch, 


0. 


SacoessiTe 

permanent 

set. 


Ineh, 


0. 


Remarlcs. 


Inldalload. 


Elastic  limit. 


Tensile  strength. 


(ren&ral  summary. 


Tensile  strength  per  sqaare  inch  of  oHffinal  section ponnds..    8i, 

Elasticlimit  per  sqaare  inoh  o(  orlKinaT  soctlon do —    44,0W 

Klon  atioD  per  inch  after  rupture inch..    0.1767 

KloDfration  per  inch  under  strain  at  elastic  limit do 001000 

IteductioQ  in  diameter  at  point  of  rupture do 104 

Bedootion  in  area  after  rupture,  per  oentam  of  original  section.... SS.5 

Position  of  rupture ".68  from  neck 

Character  of  broken  surface gnuinlAr;  belt  of  flaky  metal 

Elongation  of  inch  sections ''.28*.  ".14,  ".11 


TESTS    OP    IBOM,     STBBL,    AMD  OTHBB  U1TEBUL8. 


I>ianieter,  ".564. 

Secbonal  area,  .25  square  inoti. 


AptUedlMd*.        I 


T«l.    P-JJ-. 


M.OM 

n.<m 


GeMeral  m 
if  ottciBal  wcUon 


2"™".       r^  : fc  under  •'•^■■"^ -nntjifB    ._ _ 


'  Am 


of  r»p*i»i«  -  -  -  -  -^1^^^  \  _ 


212  TESTS  OF  IBON,   ST£EL,   AND   OTH£B   MATEBIALS. 

Ko.  2818. 
Marks,  '^JiJ 
Diameter,  ^^564• 
Sectional  area,  .25  square  inch. 


Applied  loads. 


ToUL 


250 

1.260 

2,600 

3,750 

ft,  000 

0,260 

7.A)0 

8,760 

9,000 

0,260 

0,600 

9,760 

10.000 

10.250 

10,600 

10,760 

11,000 

11,250 

11,600 

11,760 

12,000 

12,250 

12,600 

13,000 

13,500 

14,000 

14,600 

16,000 

15.600 

18,000 

16^600 

17,000 

17,600 

18.000 

18,500 

19.000 

19.500 

20,000 

20.500 

21,000 

21,400 


Persquare 
inoh. 


Pound*. 
1,000 
5,000 
10,000 
15^000 
20,000 
25,000 
80,000 
85,000 
36,000 
37,000 
38,000 
38,000 
40,000 
41,000 
43,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
62,000 
U,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78.000 
80,000 
82,000 
8i,000 
85,000 


£10DS»tlOIl 

per  inch. 


0. 

.000233 
.000400 
.000507 
.000700 
.000900 
.001067 
.001233 
.001300 
.001333 
.001367 
.001400 
.001500 
.001533 
.001600 
.001700 
.002300 
.603367 
.004367 
.005333 
.006333 
.007233 
.008233 
.009900 
.012500 
.014067 
.016400 
.  018700 
.021333 
.024033 
.026900 
.029867 
.033433 
.037667 
.042667 
.047867 
.055833 
.062000 
.0767 
.1000 
.1600 


Suooeaaive 

^on^ation 

per  inch. 


IneK. 
0. 

.000233 
.000167 
.000167 
.000133 
.000200 
.000167 
.000106 
.000007 
.000033 
.000034 
.000033 
.000100 
.000033 
.000067 
.000100 
.000600 
.001067 
.001000 
.000966 
.001000 
.000900 
.001000 
.001667 
.002600 
.001567 
.002333 
.002800 
.002633 
.002700 
.002867 
.002067 
.003566 
.004234 
.005000 
.005200 
.007966 
.006167 
.0147 
.0233 
.0000 


PenDanent 
•et. 


0. 

0. 

0. 

0. 

.000100 
.000100 
.000100 
.000133 


Suocesaive 

permanent 

sou 


Inch, 


0. 


.000100 
0. 
0. 

.000033 


Eemarka. 


Initial  load. 


Elastic  limit. 


Tonnilo  strength. 


General  eummary, 

Rpeciflo  gravity 7.8365 

UMrdneaa 15.91 

Tensile  strenxth  per  aquare  inch  of  oriKinal  section pounds..    85,600 

Blastio  limit  per  saoare  Inch  of  original  section do 42,900 

Elongation  per  inch  after  roptare inch . .    0. 2033 

Biongation  per  inch  under  strain  at  elastic  limit do OOIGOO 

Bedaction  in  diameter  at  point  of  rapture do 104 

Beductionin  area  after  rupture,  per  centum  of  original  section 33.5 

Position  of  rupture VAl  from  neck 

Character  of  broken  surface granular;  dull  spot  at  circumference 

Blongation  of  inch  sections ".13,  ".24*.  ".24 

Diameter -. ".25  fh>m  fracture,  ".48 


TESTS   OF  moS,  STEEL,    AKD   OTHER   HATEEULS. 

No.  2886. 
Marts,  '^^fi'" 
I>iameter,  ".564. 
SectJooal  area,  J1&  aqoare  inch. 


Ll?S2tSinirfori«liiJ»aoB./////."...."."."......V..".....:„.\        JL* 

••" ".ssframncok 

'//. paDuUr;  Okkf  apot  at  fllrDnmfenaM 


214  TESTS  OP  IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2887. 

Mark  A   ^CnRrT 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


A  Implied  loads. 


Total. 


Poundi. 

290 

1.250 

2.600 

8,780 

A,  000 

6.290 

7,900 

8,750 

0,000 

0.290 

0.500 

0.760 

10,000 

10,290 

10.600 

10.760 

11,000 

11.260 

11,900 

11,790 

12,000 

12,250 

12,900 

13.000 

13.500 

14,000 

14,900 

15.000 

16,900 

16.000 

16,500 

17,000 

17,500 

18,000 

18.600 

19,000 

19,600 

20.000 

90.600 

21,000 

21,160 


Per  MQftre 
incD. 


PdttffuU. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 
35,000 
86,000 
87,0U0 
88,000 
89.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48.000 
40,000 
90.0C0 
52,000 
54.000 
56.000 
58,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
83,000 
84,000 
84,600 


Eloo^ralion 
p<*rliich. 


Inch. 
0. 

.000167 
.000333 
.000433 
.000600 
.000767 
.0009.13 
.001100 
.001138 
.001167 
.001200 
.00121)3 
.001267 
.001333 
. 001367 
.001400 
.001433 
.001500 
.001883 
.002783 
.004107 
.005233 
.006700 
.008667 
.010838 
.  013033 
.015283 
.017533 
.  020167 
.022733 
.025500 
.029000 
.032500 
.030400 
.041333 
.046833 
.054000 
.0667 
.0767 
.  1038 
.1833 


SacceasiTe 

cloni^tion 

per  inch. 


Pemaneiit 
set. 


Inch. 
0. 

.000167 
.000106 
.000100 
.000167 
.000167 
.000106 
.000167 
.000033 
.00  034 
.000038 
.000038 
.000034 
.000066 
.000034 
.000033 
.000033 
.000067 
.000333 
.000900 
.001434 
.001066 
.  001467 
.001967 
.002106 
.002200 
.002200 
.002300 
.002634 
.002566 
.002707 
.003500 
.003500 
.003900 
.004933 
.O05')00 
.007167 
.0127 
.0100 
.0266 
.0300 


Jnek. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaocMsWe 

pomanent 

set. 


^fMS. 


Remsrks. 


IniUal  lottd. 


Elastic  limit 


Tennilo  streiifclh. 


Oeneral  8ummary, 


Tensile  strsagtli  per  aqnare  inch  of  orlffinal  section IMMiadA..    8i,roo 

Blastio  limit  per  square  inch  of  original  section do  . .      4j.0'0 

EloBtSstion  per  inch  after  ruptare ieob..    o.'joou 

Xiongalion  per  inch  nnder  strain  at  eUstlo  limit do OuL'tOO 

Bednotion  in  diameter  at  point  of  rnptare do 114 

BeductiMi  in  area  afber  raptare,  per  oentam  of  original  section 44.6 

pQsitkMi  of  mptare ".65ffom  ueck 

Character  of  broken  sarfiuie silkj,  00  per  cent. ;  granular.  40  per  ceur. 

Sloogation  of  inch  sections ^^. ".34*.  ".15^ Ml 


TB8T8   OF  IBOK,  STEEL,   AND  OTHER  HATEBIALS.  215 

Ka  2888. 

jaOTKS,    MTnM 

Diameter,  '\564. 

Sectional  area,  »2B  square  inch. 


perlseli. 


SoocMBiTe 
p«r  ui«li. 


000300 


.<lOi 

.001233 

^OOlZfffO 
.  04^X3-Gr7 

OO 1633 
OOITOO 
0012300 


O 


008:333 
010300 

021333 
0241 


'  030000 


.040000 


.  0733 


I. 

.000133 
.0001S7 
.OOUIOT 
.000106 
.000200 
.0002UO 
.OOOJOO 
.OOu034 
.000033 
.  O00U67 
.000033 
.000067 
.OOUiOO 

.  ootKoe 

.000067 

.000600 

.001367 

.OOKiOO 

.000Ki3 

.000900 

.000833 

.001000 

.O01SS7 

.  002167 

.001833 

.002167 

.002206 

.  002166 

.  002834 

.003000 

.002833 

.00.(207 

.001006 

.004467 

.  005100 

.007100 

.0000 

.0133 

.Ol'OO 

.0334 


FemMMBt) 


!  SnooMsiTe 


IndL 

0. 
0. 

0. 
0. 
0. 
.000033 

.000()«7 


pemaiMBt 

•et. 


.00003S 
.60o034 


iBiilallotd. 


SlMtio  limit. 


Tensile  stTCngth. 


General  summary. 

->^-A  4tec1x  of  original  nection ponndA..    •'»..W> 

rfMili«waij5tliper  M|«.^jS*^r  original  section «lo  4».0oo 

HMftelimitperBoaaroinctt  •j^^  ^^^^       ^.,^^^ 

B««rt»n  per  tii«\»«»^™r,^in  at  elaaUo  limit do         .001700 

Bo««JonpeTincliuiitier»^^^^^p^y^^ ^^  ^^^ 

Bediiakm  in  diameter  »«^^^  p^j.  centum  of  original  iection 44.6 

B«taeti<m  in  ansa  aiWr  nipw^j  ^ « , 1".  66  from  nock 

Pfltilioaof  rttpt»i^---.j:^^: Hilky 

SS^^ofSc^llSSSSr..^ '.17.-.40-/M6 


216  TESTS  OF  IRON,    ST££Ly    AND   OTHER   HATERIAJLS, 

No.  3010. 

juarKSy  iiT„i 

Diameter,  '^564. 

Sectional  area,  .26  sqaare  inch. 


Appliod  loads. 

Elcmgati<ni 
per  inch. 

Saccosdre 

olonntion 

perlnch. 

Snecemivo 

pcrmancDt 

set 

Bamarks. 

Totol. 

PerMoave 
incn. 

Poundi. 

25U 

1,200 

2,600 

8,750 

6,000 

6.250 

7,500 

8,750 

10,000 

10. 250 

10.600 

10.750 

11,000 

11,250 

11,600 

11.750 

12.000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

16.600 

16,000 

16.500 

17,000 

17,500 

18.000 

18,500 

19.000 

19.600 

20.000 

20,600 

20,620 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
26,000 
80.000 
86.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
64.000 
66,000 
68,000 
60.006 
6*.  000 
64.000 
66,000 
6A,000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
82,060 

IndL 
0. 

.000167 
.000383 
.000500 
.000633 
.000633 
.001000 
.001167 
.001338 
.001367 
.001433 
.002133 
.003067 
.003900 
.006567 
.006467 
.007467 
.008467 
.009667 
.011606 
.014067 
.  016167 
.018706 
.021167 
.083767 
.086667 
.029906 
.083667 
.038006 
.043000 
.048500 
.0567 
.0667 
.6800 
.1100 
.1267 

IndL 
0. 

.060167 
.000166 
.00016? 
.000183 
.000200 
.000167 
.000167 
.000106 
.000034 
.000066 
.000700 
.000934 
.000888 
.001667 
.000900 
.001000 
.001000 
.001200 
.001988 
.002467 
.002106 
.002533 
.002467 
.002600 
.002900 
.003238 
.003767 
.004338 
.005000 
.005500 
.0082 
.0100 
.0133 
.0300 
.0167 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Iniilallrail. 

4 

Elaatio  limit 

• 

a 

Tensile  stmigth. 

a  «  •  • 

■  ••  • 

«  •  •  « 

•  •  ■  • 
>  *   ■   • 

GfaMTo/  fttmmarjf. 

Tensile  strength  per  square  inoh  of  oriffinal  seotion ponnds..    82,060 

Slsstio  limit  per  seiisre  inch  of  original  seotion do —    42;  060 

Elongation  per  incn  after  mptare ineh..    6.1860 

Elongation  per  inch  under  strain  at  elastio  limit do 001488 

Beduotionindiftmoteratpointof  mptaro do 064 

Bedaetion  in  area  after  mptnre,  per  oentom  of  original  section 21.4 

Position  of  mptnre # 1".05  from  neok 

Glisraoter  of  broken  surface grannlar;  flaky  spot  at  oirenmferenoe 

"•  ■     oflnohseotions ".06,  ".18,  "^7* 


TEST8  or  XUON,   STKEL,    AKO   OTHEB   lUTEKUUL  217 

lTo.301t 

ST,  ".66i. 
SectJooai  area,  .25  aqntae  iocb. 


_  mob  o'  oripln*]  Hctioa f 

IVrf),to««thp«r"<n«j'^^™rorlBtoar«cUoi.  

"'1^!i?i.n!ff^vr^rLt*i«iioLii»":::;::::;:;;:::;:.:;;::::::::::;;::::: 

'^     fftoeb  ''«>^*'Ll\l^of  mpto™.  

■-    maWr  *«P»t^VL~n«rcaiiMunDforlE<ittl*Mti<)D 

«»ft«rrap**»'*- ^ 

'_', ffiBoliri  ndtaHng  ftwd  k  dak  J  ipotM 


/ 


218  TESTS   OF   IBONy    STEEL,    AND   OTHER  MATE1UAL& 

Ko.  3012. 

Diameter,  ^'.564. 

Sectional  area,  .25  sqnare  inch. 


Applied  loads. 

Elooftation 
p«r  inch. 

SacceasiTe 
eloBfeatlon 
per  inob. 

Permaiieiit 
aec 

SncoeaslTe 

permaneni 

■et 

Bemarka. 

ToUL 

Per  Mnare 
incli. 

Pfnmdt. 
2S0 

1,260 

2,500 

8,750 

6,000 

6,250 

7,500 

8,750 

9,000 

9,250 

9.600 

9.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12.000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15, 000 

15,500 

16,000 

16.500 

17,000 

17,500 

18,000 

18,600 

19,000 

19,500 

20,0C0 

20,400 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
36,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.000 
52,000 
54,000 
56.000 
58,000 
60,000 
62,  000 
64.000 
66,000 
68.000 
70,000 
72,(»00 
74,000 
76,000 
78,  too 
80,000 
81,600 

Inth, 
0. 

.000133 
.000267 

MMymA 

.000567 

.000733 

.000900 

.001067 

.001100 

.001167 

.001200 

.001233 

.001333 

.002200 

.001333 

.00.)667 

.006667 

.007433 

.008667 

.009667 

.010400 

.011333 

.012167 

.014500 

.  016500 

.018933 

.021467 

.024338 

.027238 

.080400 

.034500 

.038667 

.043500 

.048667 

.0533 

.0633 

.0767 

.1000 

.1567 

Jndb. 
0. 

.000133 
.000134 
.000133 
.000167 
.000166 
.000167 
.000167 
.000033 
.0OCO67 
.000033 
.000033 
.000100 
.000867 
.002133 
.001334 
.001000 
.  000766 
.001234 
. 001000 
.000733 
.000933 
.000834 
.00233;* 
.  G02U06 
lOJ4:i3 
.  002r)34 
.002866 
•.  002900 
.003167 
.004100 
.004167 
.001833 
.005167 
.004t.33 
.0100 
.0134 
.0233 
.0567 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

IiiUialload. 

• 
ElaalioUmti 

Tensile  strength. 

•••"•" ••^"•« 

• 

General  summary. 

Tensile  strrafrth  per  sqnnre  inch  of  original  section ponnds..    8t,i00 

Elsstic  limit  per  square  inch  of  original  aeotian do....    SI^OOO 

£lon|Eat!on  per  incti  after  ruptare ineh..    0.ntS 

EloniCitiion  per  laoh  under  strain  at  elasticlimit do....  .OOlStt 

Xedact  ion  in  diameter  at  point  of  rupture do IM 

Kfdiivtion  in  area  after  rapture,  per  centum  of  original  section dS.7 

Position  of  rapture ".85  from  Bedk 

Cbaraoler  of  broken  surface ^Ikj 

Elongation  of  inoh  sections ".14,  ".M,  ". 
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No.  3083. 
Marks,  ^^\^'^ 

SSectiooal  area,  .25  square  inch. 


Apphedkmdm. 


Pergqumre. 
inch.       I 


1,250 
2*800 
3,750 
&,00O 

7,500, 

S,7U 

%,W 

Ita 
9,500 

9.750 
10,600 

lfl.2S0 
KM 

10.  •» 
lliCiO 

11,  £0 
,  MM 

11.  ISO 
I  UKrJ 

'i2,ao 

U090 
UJOO 
liOOO 

u,w 

15,  NO 
]i.500 

16,  W 
lfl.iiO0 

17,  too 
IT.SOO 
]«v«uO 
18,500 
liOOO 
19L500 
20.  »0 
SO,  600 
20,  UO 


p&r  tneh. 


1,006 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

80^000 

37,000 

Si,0O0 

30,000 

40,000 

41,000 

42,000 

43,00J 

44000 

45,0C0 

48.0OU 

47,000 

48,000 

49  100 

50,000 

52,000 

54,000 

50.000 

58,000 

60,000 

82,0^0 

64,0uO 

66,000 

68.000 

70.000 

72,000 

74,000 

7«.0«»0 

7P,000 

80.  «mO 

82,000 

82,3a0 


0L 

.000133 
.  000300 
,0O04tt7 

,  OOl*OG7 

.ooii:i3 
,  ooiicr? 

.  C»0  »  333 

: COT333 
.  OOK3.H3 
,  OOS>3^ 

-*^***?^ 

oiei»oo 

010333 

:  0-217-3 

01J4C07 

: 031033 
.03*    «X 

:oi4r.oo 

04rl»H&7 

".  OfV67 
.OCOjT 
.070T 
.XlOO 


SnccesAire 

»lon|c»tfon 

per  ioefa. 


JmJL 
0. 

.000133 
.  000107 
.000167 
.000166 
.000167 
.  000167 
.000166 
.O00U34 
0. 
.0009T3 
.0<)()067 
.000U66 
.  000034 
.0000;J3 
.0o02.« 
.  002367 
.i«Oi:tt:i 

.  0010  K) 
.OOlUOO 
.  {•OlOcO 
.COIOOO 
.  001234 
.001900 
.  (•02200 
.  0022,13 
.  0024.0 
.  002400 
.  0029.;4 
.  0*i20uO 

.  oo:Mi.54 

.0i>3n34 
.0(M266 
.»I5567 
.  {)0'>3(r7 
.  00(kX33 
.0100 
.0100 
.0333 


PermaiMat 

M«. 


RaeoMsire 
p«nDaii6Dt 

Mt. 


0. 
0. 
0. 
0. 
0. 
0, 
0. 


Inch. 


Initial  kMd. 


ElMiio  limii. 


Tttoaile  »trpDfrth. 


General  aummiirp. 


^-  \r%rlj  of  OTiffinal  section ponnds..    82,320 

KbMtieUQiit1»eT  s^uar*?  "**  "«tur*?  '»^h..     0.1167 

HSiJJoopS^inchaft-r  ru^^  do OOUOO 

EloBgauoa  per  inc\i  unaer     ^^^^  ^^  ^jjpjy^    ^„  J44 

t^dnclion  in  ^l^^rifl/raptur*,  per  centum  of  originnl  »oction Vn'.h'i;^^  }hi 

KeilaclioD  in»r«a*  aii««^  *••»'         ^ 1".10  rroro  neck 

PoMtieo ttC  T^>tar©  '-''-J^'''    graunUr 

Ss^-sr^ir^'sss -■-■-- "..O...R.M.. 
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No.  3084. 

Marks,  ^^x^J^ 

Diameter,  ".56^. 

Sectional  area,  .26  square  incli. 


Applied  loads. 


Total. 


Pounds. 

2M 

1,260 

2,600 

8,780 

6,000 

0,260 

7.800 

8,760 

9,000 

9.260 

9.600 

9.760 

10,000 

10,260 

10,600 

10,750 

11,000 

11,260 

11.600 

11,750 

12.000 

12,260 

12.600 

13,000 

13.500 

14,000 

14,600 

16,000 

1^500 

16,000 

16,500 

17.000 

17,600 

18,000 

18,600 

19,000 

19.800 

20,000 

20,600 

20,600 


l*er  squaro 
Incn. 


Ponndt. 
1,000 
6.000 
10,000 
16,000 
20,000 
26,000 
80,000 
88^000 
86,000 
87,000 
88,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
46.000 
47.000 
48,000 
49,000 
60.000 
62,000 
64,000 
56,000 
68,000 
60,000 
6'J,000 
64,000 
66.000 
68.000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
82,240 


EloDffation 
perlaoh. 


Inek. 
0. 

.000138 
.000300 
.000488 
.000600 
.000707 
.000938 
.001167 
.001288 
.001267 
.001838 
.001307 
.001438 
.001538 
.001807 
.004000 
.005467 
.006238 
.000933 
.007900 
.009000 
.009633 
.011000 
.013*200 
.015200 
.  017438 
.010867 
.022467 
.025338 
.028333 
.031567 
.035600 
.039938 
.045600 
.051067 
.069833 
.0700 
.0900 
.1267 
.1683 


Saccesaive 

•loDgation 

per  inch. 


JfMA. 

0. 

.000133 

.000167 

.000133 

.000167 

.000167 

.000106 

.000284 

.000066 

.000084 

.000066 

.000034 

.000066 

.000100 

.000334 

.002133 

.001407 

.000766 

.000700 

.000967 

.001100 

.000833 

.001167 

.001200 

.002000 

.002233 

.002484 

.002000 

.002866 

.003000 

.003234 

.003933 

.004433 

.005507 

.006167 

.007606 

.010667 

.0200 

.0367 

.0266 


Permanent 


IfMA. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snoceaaive 

permaDent 

aet. 


Inek. 


0. 


Bemarka. 


Initial  load. 


Elaatio  limit. 


Tensile  strength. 


Chneral  aummary. 

Tensile  atrenirth  per  sqnare  inch  of  orifl;lnal8ectlon  ]>onnds..    81;  240 

Elastic  limit  per  square  inch  of  original  section ...do  ...    40,000 

Rlangatton  per  Inon  after  rapture Inch..    0.2233 

Klongation  per  inch  under  strain  at  elastic  limit do 001433 

Keductlon  in  diameter  at  point  of  rupture do 074 

Keduclionin  areaafter  rupture,  per  centum  of  original  section 24.6 

Position  of  rupture 1".  70  ftom  neck 

Character  of  broken  surfiaoe granular;  radiating  from  a  dull  spot  at  the  oireumferenee 

Elongation  of  inch  sections ".18,".88»,«.a 

Diameter  ".86  fh>m  point  of  mptnra "•46 
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Sectional  area,  .25  square  inch. 


No.  3085. 


Applied  lamd^ 

Perrnqtunf   P^  ^^^ 

IBCh. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 

is,  000 

30.000 

35,000 

3t,W> 

37.000 

38,000 

3P,00O 

40^000 

41,000 

^000 
Hooo 

4&,000 
4«,000 
47.000 
48.000 
40.000 
50.000 
52.000 
54.000 
56.000 
58,000 
00,000 
02.000 

64,000 

66.000 

68,000 

70,000 

72,000 

74.000 

76,000 

78,000 

».000 

8l««40 


.  OOO107 

.000333 

.  OOOAOO 

.  OOO033 


.  001  133 
.  001 1«7 
.  001-200 


001 
00l'€00 

003733 


.  «M>&B33 


OOTT«T 
OOHTOO 


01 1333 
'  013T33 
'  Ol&*<»^ 

O-.2OO07 
'  Ot23033 
'  o_S7«7 
'  0:29000 

*  032000 

*  03^S033 
'  040*?C7 

:  o^-^r^oo 
oeoooo 


SaeeeMive 

ekmgat  ion 

porincli. 


0. 


000187 
.000168 
.000187 
.000133 
.000167 
.000167 
.  000168 
.000034 
.000083 
.000033 
.000034 
.000133 
.000:!87 
.00-2068 
.001267 
.00<»>CO 
.000»i7 
.001067 
.000933 
.000867 
.000660 
.001100 
.002400 
.002100 
.002400 
.002434 
.00-2366 
.  002734 
.0OJ-2:t3 
.003000 
.004033 
.004634 
.005000 
.OOGKn 

.  O07roo 

.0067 
.0168 
.0487 


PemuMnt 


Sdcom«It« 


/imA. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


IniUiaioAd. 


ElMtSo  Umlk 


TeoAlle  streoj^th. 


General  oummarif. 


81,840 

89.000 

0.2433 

.001207 

.184 


f    ^tk  of  original  section I>onn<l8.. 

nuttolinitpef  «i«««:®  *"^«t.i3ire inch.. 

g^ pSTlnch  aftjrrop*^^^^  el»«tlc  limit ^0.... 

PadtiflB  <rf  rapture •  >~  VLT     ...------ — «ilky 

£-£.'-s5r^ti^--- "•"•"»*" 
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No.  28.34. 
Marks,  "^^^^ 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loftds. 

Ekmgation 
per  inch. 

SnoceiwiTe 

elongation 

per  inch. 

Permanent 
set 

Sacoeaaive 

permaaent 

aot. 

Remarka. 

• 

Total 

Per  Moere 
Inon. 

Pound*. 

250 

1,250 

2,500 

8,750 

5.000 

6.250 

7,500 

8,750 

9,000 

9,250 

9,500 

9,760 

lO.OCO 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,260 

12,600 

13.000 

13,600 

14,000 

14,600 

15,000 

15,600 

10.000 

16,500 

17,000 

17.500 

18,000 

laooo 

19,000 
19,500 
20,000 

Fovndt. 
.1,000 
5,000 
10.000 
15.000 
20,000 
25.000 
30,000 
85.000 
86,000 
37,000 
38,000 
80.000 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
40,000 
47.000 
48.000 
49,000 
50.000 
62,000 
64,000 
66.0C0 
58.000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
81,200 

Inch, 
0. 

.000133 
.000267 
.000100 
.000567 
.000767 
.000933 
.001133 
.001167 
.001200 
.001267 
.001300 
.001367 
.001433 
.004467 
.00*2200 
.004000 
.  005700 
.006633 
.007633 
.008000 
.000733 
.010833 
.013500 
.016738 
.018500 
.  021100 
.024238 
.027267 
.030567 
.035500 
.  039833 
.045567 
.051883 
.0600 
.0700 
.0867 
.1100 
.1667 

IndL 
0. 

.000133 
.000134 
.000133 
.000167 
.000200 
.000166 
.000200 
.000034 
.000033 
.000067 
.000033 
.000067 
.000066 
.000034 
.000733 
.001800 
.001700 
.000933 
.001000 
.001267 
.000838 
.001100 
.002067 
.002233 
.002767 
.002600 
.003133 
.003034 
.003300 
.004033 
.004333 
.005734 
.006266' 
.008167 
.0100 
.0167 
.0233 
.0567 

Ineh. 
0. 

Ineh. 

IniUalload. 

. 

.000033 

.000033 

.000033 

1 .. 

Elaatic  limit. 

1 

1 

1 

r 

1 

t 

1 

1 



Tensile  strength. 

. 

20,300 

General  summary, 

TenaOe  strength  per  square  inch  of  original  section poonds..    81,200 

Siaaticllmit  per  square  inch  of  original  section do  ...    42^000 

Blongation  per  inoQ  after  rap  tare inch..    0.?.400 

Xlongation  per  inch  ander  strain  at  elastic  limit do. . . .  .  001467 

Bedaotion  in  diameter  at  point  of  rupture do 164 

Bedaction  in  area  after  rupture,  per  centum  of  original  section 48.7 

Position  of  rupture ".90fW>mneok 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".40",  ".18,  ".14 


8z^ic?i.  conveT-ge^  Xi/'le.s 


^Air^  it^e  ^Tio.yS 


STVe^in 


i7)Czf&zZ» 


t ^ZtJc^JW  _   -    -^  |i :2Jt^y^ ii 
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No.  2835. 

Diameter,  '^561. 
SectJooa]  area,  .26  sgoaro  inch. 


.__  t-ae-ti  otaii^nXteOaa po«ndi. 

T«Jl.*««l(tt'P'>""2.'*?^l."f  ortBi»a»<wll"n '<•■■■ 

B,«k,liB(p.Timo»"«°  4,,ro    .-■--■.i""-  ■ taeh. 


jMnctMi  <■>  ■''*■■*' 


5;,  iocli  °»»?5^iSt  or  rapture. 


PaaitioB  irfrnptnTg 
CkirKUT  of  ?f" V 
KbBfitim  of  In*" 


15  (hiiD  miridia 

.....ilkT 
.41*.  ".1> 
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No.  2836. 

Marks,  *§"t^'J4^ 
Diameter,  '^564. 

SectioDal  area,  .25  sqaare  inch. 


Applied  IiMida. 

Elongation 
per  moll. 

SaoceMive 

elongation 

per  inch. 

Permanent 
Bet. 

SncoesBive 
permanent 

set. 

Bemarks. 

TotaL 

Per  square 
Inoh. 

P<nmd». 

250 

1,250 

2,500 

3,760 

6,000 

6,250 

7,600 

8,760 

9,000 

9,230 

9,500 

9,750 

10,000 

10,250 

10.600 

10,750 

11,000 

11,260 

11,600 

11,750 

12,000 

12,250 

12,600 

18,000 

18,600 

14,000 

14,600 

15,000 

15,600 

16,000 

16,600 

17,000 

17.500 

18.000 

18,600 

19.000 

10,600 

20,000 

20,200 

Pomtds. 
1,000 
6,000 
10.000 
15,000 
20,000 
26.000 
30.000 
85.000 
80.000 
87.000 
88.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,000 
54.000 
50,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72.000 
74.000 
76,000 
78,000 
80,000 
80.800 

Ineh, 

a 

.000200 
.000400 
.000567 
.000733 
.000900 
.001067 
.001267 
.001333 
.001367 
.001433 
.001467 

.  00ir>67 

.001633 

.001767 

.005833 

.006500 

.007467 

.008400 

.000333 

.010600 

.011000 

.013900 

.016567 

.018933 

.021833 

.024867 

.028167 

.031600 

.030000 

.040333 

.046333 

.052667 

.0600 

.0783 

.0900 

.1133 

.1697 

0. 

.000200 
.000200 
.000167 
.000106 
.000167 
.000167 
.000200 
.000000 
.000034 
.000066 
.000034 
.000066 
.000034 
.000066 
.000134 
.004066 
.000667 
.000967 
.000933 
.000933 
.001267 
.001000 
.002300 
.  0030G7 
.002366 
.OO'JOOO 
.003034 
.003300 
.003433 
.004400 
.004333 
.006000 
.006334 
.007333 
.0133 
.0167 
.0233 
.0534 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

ElasUo  limit. 

Tensile  strength. 

1 

-.000033 

-.000033 

0. 

.000033 

General  summary. 

Speciflo  gravity 7. 

^xdness 16.  i 

Tensile  strength  per  sqaare  inch  of  origins!  section pounds. .    80,  i 

Elasticlimit  per  square  inch  of  original  section do  ...    42,000 

Elongation  per  inch  after  rapture inch..    0.2367 

Elongation  per  inch  under  strain  at  elastic  limit do 04^1638 

Boduction  in  diameter  at  point  of  rupture do 154 

Beduotion  in  area  after  rapture,  per  centum  of  onginal  section 47.2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface ail ky 

Elongation  of  inch  sections ".37*.  ".21,  ".13 


i 


TB8T8  OF  IB09,  8TEEI<,  AHD  OT^Sft  1IATSBIAL8. 


225 


Marks,  »^t^' 

Diameter,  '"sdi. 

SeetJoiul  area,  ^  sqnare  inch. 


Ko.2837. 


Hnoh. 


O. 

.00013!) 
.OOOI67 
.OOO107 
.OOOI66 
.  000167 
.OOU167 
.000233 

.  oooo:n 

.OOOM7 
.000(i66 
.001800 
.00:2800 
.000807 
.OCMI007 
.  OO0933 
.  OOLUUO 
.  000933 
.001407 
.000507 
.001100 
.001200 
.002160 

.oo28:m 

.00*2033 
.00-2967 


.003067 

.003660 

.0044(10 

.005600 

.000000 

.010967 

.0067 

.0107 

.0200 

.0500 

.0433 


Penniui«Dt 


a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inek. 


penii»nen( 
■eV. 


I&itlBl  lood. 


Slastio  Umlt 


TeDtile  fttronirth 


Gweral  $ummary. 

•-.^-^  ^r  arig^oaii  section poanda..    81,200 

TMribitmiiflhperaq^aaretn^n:^^^  Motion do....    ».000 

JhltfolimitperiQiiawinclaor  OT»i^*----^ .^^j^       ^j  gioo 

ft^jpibOB  per  inch  after  rapw"-^  ^iMtio  limit do 001433 

Itoi«iti«Bperiiicliiii>de»^»1''7™£  raptt&re do OW 

JMwUoD ia diUDeter  at  pmn^^'^      ^  oentom  of  original  Motion 30.6 

ftdnctka in aroa  aft*' ^'^P**^^  rTl--- l".60froTn  neck 

VmMim at moUire  '---•i-"l*"*'"*  .....••— - grannlar;  dull  spot  attheciroumferpnco 

gSS&-S5^S^S^"--"- ".".-^.'Me 

H.Bx.16 ^1* 
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No.  2838. 

Marks,  »^'^:^ 

Diameter,  ".564. 

Sectional  area,  .25  Rqiiare  iDch. 


Applied  loads. 


TotaL 


Pound*. 

250 

1,250 

2.500 

3,760 

5.000 

6,250 

7,500 

8,750 

9,000 

9.250 

9.500 

9,730 

10, 000 

10,250 

10, 500 

10,  750 
11,000 
11, 250 

11,  500 
11,750 

12,  000 
12, 250 
12,500 
13,000 

13,  500 
14,000 

14,  500 
15.000 

15,  500 
16,000 
16, 500 
17, 000 
17,500 
18,000 
18,  500 
19,000 
10,500 
20,000 
20,500 
21, 000 


Per  sqaare 
inch. 


Poundt. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,  000 
35,  000 
36,0  JO 
37, 000 
88,000 
39,000 
40,000 

41,  000 

42,  000 
43, 000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,  000 
54,000 
56  000 
58, 000 
60, 000 
62,  000 
&1.0U0 
66,  000 
68, 000 
70,  (KJO 
72,  000 
74,  000 
76.  000 
78,  000 
81).  000 
82.  000 
8i,000 


Elongation 
per  inch. 


Inch, 
0. 

.000138 
.000367 
.000567 
.  000667 
.  01)0833 
.001000 
.001200 
.001233 
.  (H)1267 
.OOUOO 
.001333 
.  001367 
. 001467 
. 001500 
.  001567 
.001667 
.  002400 
.  004733 
.  005100 
.  006167 
.  007000 
. 008100 
.  010433 
.  01253:{ 
.014867 
. 017000 
.  019:»67 
. P2J700 
.  02r>333 
. 029000 
.  0323()7 
. 036607 
.040700 
. 047067 
.051333 
.0667 
.0733 
.0967 
.1567 


Sacceasive 

elon  fiat  ion 

per  inch. 


0. 

.000133 
.000234 
.  000.00 
.000100 
.000166 
.000167 
.  000200 
.  00Ci033 
.  000034 
. 00OU33 
.  000033 

.  oooo;u 

.  000100 
.000033 
.  000067 
.OoOlOO 
.  000733 
.  0023:t3 
. 0003«7 
. 001007 
. 000833 
.001100 
. 002333 
.002100 
.  0023:i4 
.002133 
.002367 
.003333 
.  0026:i3 
.003667 
. 003867 
. 004000 
.004U:i3 
.  000307 
. 007266 
.012367 
.0006 
.0234 
.0600 


Permanent 
aet. 


IneK. 

0. 

0. 

0. 

0. 

0. 

.000033 
.  oooo:{3 

.000033 


Sncoeaaive 

permaneot 

aet. 


Inch, 


0. 


.000033 
.0 
.0 


Bemarka. 


Initial  load 


Blaatic  limit. 


Tensile  str^njcth. 


General  summary. 

Tensile  strenf^h  per  square  inch  of  ori&inal  section pounds..    84  OOO 

Elastic  limit  per  square  iiich  of  original  section do 43!ooa 

£loD);ation  per  iocn  after  rupture inch..    0.2200 

£lon)Eation  per  inch  under  BtrMin  at  elastic  limit do..!!  .001567 

Reduction  in  diameter  at  point  of  rupture do!!!!        .144 

Reduction  in  area  ufter  rupture,  per  centum  of  original  section '.".'...!!!!       44  6 

Position  of  rupture ".75fh>mneoik 

Character  of  broken  surface silky;  ti«oe  of  Rranolation 

Elongation  of  inch  sectiuus ".12,  ".16  ''.38* 
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yo.  2839. 
Marts,  '^r^lf' 
Diameter,  ".564. 
Sectioaal  areoy  .25  sqnare  inch. 


/       AppUtdbmdM.        I 
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TESTS   OF   IBON,  8T£EL.,  AND   OTHEH  MATliUUALB. 


Bo.  2823. 
Marks,  •S-T^i'^ 
Diameter^  "•664. 
Sectional  area,  .25  sqaare  inch; 


Applied  loads. 

E1on;:ation 
per  iiioh. 

SQCoessive 

eloDjratiuH 

per  inch. 

Permanent 
set. 

SuooesslTe 

permanent 

set. 

Bemteki. 

TMtL 

Per  sqaare 
inoh. 

PouiMb. 

250 

1,250 

2,500 

8,750 

6,000 

6,260 

7,600 

8,760 

9,000 

9,260 

9,500 

9.760 

10,000 

10,250 

10.500 

10,750 

11,000 

11.250 

11.600 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15^000 

15,500 

16.000 

16.600 

17,000 

17, 500 

18,000 

18,600 

19,000 

19,600 

20.000 

90i4a9 

PoundB, 
1,000 
5,000 
10,000 
16,000 
20,000 
26.000 
80,000 
86»000 
86,000 
87,000 
88;  000 
89,000 
40^000 
41,000 
42,000 
48.000 
44.000 
45.000 
46,000 
47.000 
48,000 
49.000 
60,000 
62.000 
64,000 
66.000 
68,000 
60,000 
62,  OUO 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
81,840 

0. 

.000188 
.000333 
.000500 
.000667 
.000883 
.001000 
.001167 
.001200 
.001233 
.001267 
.001800 
.001333 
.001400 
.001500 
.001567 
.002538 
.003500 
.004833 
.006167 
.007.'i00 
.  008067 
.  OOOHM) 
.011.'i33 
.013667 
.016333 
.018667 
.021333 
.023667 
.027000 
.030333 
.034000 
.038333 
.043667 
.0638 
.0000 
.0738 
.0900 
.1400 

Indh. 

0. 

.000183 
.000200 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000034 
.000033 
.000033  ' 
.000067 
.000100 
.000067 
.000066 
.000967 
.001.333 
.001334 
.001.333 
.0J1167 
.000833 
.001833 
.002334 
.002666 
.002334 
.002666 
.002334 
.  003  {33 

-  .003338 
.003667 
.004338 
.005334 
.009633 
.0067 
.0133 
.0167 
.0500 

Jim*. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jim*. 
0. 

InltlidlMid. 
TeasBe  ■toemniL 

• 

•  •••       «  mm  •  •  •  • 

•••••o»«*««/ 

General  Bummary. 

Tensile  strength  per  sqaare  inch  of  oristnai  section poonds 

Blastio  limit  per  square  iDcli  of  original  section do.. 

£Iobgation  per  iuott  after  rupture     inch 

Blonuation  per  inch  under  strain  at  elastic  limit do.. 

Redaction  in  diameter  at  point  of  rapture do... 

Reduction  in  area  after  rapture,  per  oentam  of  original  section 

Position  of  rupture f 

Cbaraoter  of  broken  surfiEMe aiikyi  dereloped  flne  czsoka  in 

Eioggation  of  Inch  tectiona. • •••••••••.•^•••.^•.i 


81,840 
48,000 

0.2000 

001OT7 

.164 

4T.2 


Of 


S  z>««^  ccfnver^e^  St^letX 


.nz3»^7ro.^7 


«-^?fe«!^2e- 


If JM.37<f 


H  E«  Hi)  IS  so,  1. 


/ 


3Sfira  OP  IBOS^  STEXL,    AMD  OTB£&  HATEKUL& 


Ho.  2884. 


Diameter,  ".d64. 

aeethnal  area,  ^  aqaare  incb. 


P 


t_«.»-*^,"~^a'S'cS'.SKSir^;:::::::::::;;;::::::::;:;:::;:::;?^;:  SS 

BI,,g.tkm  par  inAaae^J»^,„^oUMlc  Unit do miUKt 

lUdocttao  in  di»metM»t^™  J  „„„„„, origin ,,„U„ ^, 

It.doetlooliiMW**"*'"'*'-""'-.!?. rrnmoeck 

PaaUloaafrapUice-  ---liill gnaolK;  flakr (pa* M clreanfentiu 

■"—^"■sf^i^  "" 


230  TESTS   OF   IRON,    STEEL;    AND   OTHER  MATEBIALS. 


No.  2825. 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Marks,  ^S^^^ 


Applied  loftdB. 

Elongation 
per  inch. 

SaoceMiye 

elongation 

per  inch. 

Pennaoent 
•et. 

SoGoeMl're 

permanent 

■et 

Bemarks. 

Total. 

Per  sqaare 
inoo. 

Poundt. 

250 

1,250 

2,500 

8,750 

6.000 

6,250 

7,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11, 250 

11.500 

11,750 

12,000 

12,250 

12,500 

13, 000 

13,500 

14,000 

14.500 

15,000 

15.500 

10,000 

16.500 

17,000 

17, 600 

18  000 

18.600 

19,000 

19.500 

20,000 

20,340 

-  Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30.000 
35,000 
86,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.  UOO 
47,000 
48.000 
49,000 
60,000 
62,000 
54,000 
56,000 
68,000 
60.000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,000. 
78,000 
80,000 
81,860 

Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000033 
.001100 
.001133 
.001167 
.001200 
.001233 
.001300 
.001333 
.001367 
.001467 
.004667 
.006000 
.007000 
.007667 
.009000 
.010000 
.011000 
.013000 
.015333 
.017333 
.020000 
.023000 
.026000 
.029667 
.  032097 
.036667 
.041333 
.047000 
.053333 
.0633 
.0767 
.1000 
.1500 

IneK 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000038 
.000038 
.000067 
.000033 
.000034 
.000100 
.003200 
.001333 
.001000 
.000667 
.001333 
.  001000 
.001000 
.002000 
.002333 
.002000 
.  002667 
.003000 
.003000 
.003667 
.003000 
.004000 
.004666 
.005667 
.006333 
.009067 
.0184 
.0233 
.0500 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 
Elaatlo  limit. 

• 

Tenaile  strength. 

Chneral  9ummary, 

Tensile  strength  per  eqoM^  inch  of  orifEinal  seotion ponnda..    81,360 

Elastic  limit  per  saoare  ii^oh  of  original  section do  ...    43,000 

Elongation  per  inch  after  mptnre inch..    0.2083 

Elongation  per  inch  under  strain  at  elastic  limit do 001467 

Keduction  in  diameter  at  point  of  mpturo do 114 

Eednctionin  area  after  mptnre,  peroentumof  original  section  , 36.4 

Position  of  rupture %"  from  middle  of  stem 

Character  of  broken  surface ^^ granular,  70  per  cent;  silky,  80peroent. 

Elongation  of  inch  sections ^..''.M, ''.31*,  ".U 


STnc^  ccrn.T^€T^^^  Jdt^Ze^ 


o^z^  ^ciJ&e^  ijyo,  4^4f 


H  Ex  No  16  50, 1. 


TESTS  OF  ULOS,   STEEL,    AND 

Ko.  2826. 
Marks,  ^^"-^1^ 
Diameter,  ".564. 
Sectional  area,  .25  square  iooh. 


OTHEB   UATEBIiLS. 


1 

Otutral  tummary. 
uaIi  ot  oriilMl  »«tioo poosdt..    n,000 

£3    IkSS^^""*'"***^^       - " "-HftoniDBok 

Iwiraofniptiir«.--.--i-rr --;.".' gr»ootar,lU^ 

SS^oTfroi^nj^SSt::; - ".w.".iB."y4 


232  TESTS  OF  IBON,   STEEL,   AND- OTHER  MATEBULS. 

No.  2827. 

Marks,   m  Ti,  o 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


AppUedkMds. 

perlneh. 

elonieatSflB 
per  inch. 

PenniiWMt 

pexManent 

.--. 

ToCaL 

Per  square 
inch. 

250 

1,2S0 

Z500 

3;  730 

5,000 

0,250 

7,500 

8.750 

9,000 

9.250 

0,500 

9,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,230 

11,500 

11,750 

12,000 

12,250 

12,500 

13.000 

13,500 

14,000 

14.500 

15,000 

15,500 

10.000 

10.500 

17,000 

17.500 

18,000 

18,500 

19.000 

19,900 

20,000 

20^200 

>     PtoWMb. 

1,000 
5,000 
10,000 
15^000 
30,000 
25,000 
30,000 
35,000 
30,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42.000 
43,000 
44.000 
45.000 
40.000 
47.000 
48L000 
49,000 
50,000 
52,000 
54,000 
50.000 
58.000 
00,000 
82,000 
84,000 
00,000 
0^,000 
70,000 
72,000 
74,000 
78.000 
78,000 
86^000 
81.040 

IndL 
0. 

.000187 
.000838 
.000487 
.000033 
.000800 
.000933 
.001100 
.001107 
.001107 
1      .001200 
.001233 
.001267 
.001300 
.001387 
.001433 
.001533 
.003500 
.005833 
.008833 
.008000 
.009000 
.010333 
.012333 
.014333 
.017000 
.019333 
.02'JOOO 
.025000 
.028000 
.031887 
.033000 
.040000 
.045667 
.052333 
.0600 
.0787 
.1000 
.1433 

IndL 

0. 

.000187 
.000100 
.000184 
.000100 
.000187 
.000138 
.000187 
.000007 

0. 

.000033 
.000034 
.000033 

.000087 
.000068 
.000100 
.001967 
.002333 
.001000 
.001107 
.001000 
.001333 
.008000 
.002000 
.002687 
.002333 
.002087 
.003000 
.003000 
.003667 
.003333 
.003000 
.005667 

.007667 
.0167 
.0233 
.0438 

JiidL 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 

0. 

Initial  loud. 
KlortftB  limit. 

>  * • s  ^*   •  •• ••« 

•••••• •••••- 

mm       ••••• 

■  ••••• •••••• 

Geurol 

Tensile  stren^Eth  per  square  inch  of  crl^cinal  seetioB posads..    81,( 

Elastic  limit  per  sqn&re  inch  of  orfieinal  section d» 

SloojEStion  per  inch  after  roptare inch..    0.2380 

Elnngation  per  inch  under  sirain  at  elastic  limit do OOlStt 

Bednc'tion  in  diameter  at  point  of  mptnre ............do .144 

Ke<laclion  in  area  after  niptore,  pereentma  of  original  aecHon 44.8 

Position  of  mptore 1^"  fknin  neck 

Character  of  Inoken  snrfiuse silkjr 

Elongation  of  inch  sectioiia ''jif^t''Jt^**^ 


TESTS  OF  IRON,   8TEKL,   ASD  OTHBE  H1TESIAL8. 

Harks,  ^jS\^^ 
Diameter,  ".564. 
Sectional  area,  .25  sgaare  inch. 


Cbuwuro 


Q*»trat  n 

of  oriKiriAL  m 

..■";"""""""!'"";"!I  "■""!".!. Inch'" 


incli  of  oriKiriAL  nc 
D,PB^.i™^P*J '''■^*' ""       point  "f  ^P'"l  ■■- , 


234 TESTS   OF  IEON;    STEEIi,    AND   OTHER   IfATERIALS. 


Marks,  «£\^^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


No.  2831. 


Applied  loads. 


Total. 


Poundt, 

250 

1,250 

2,500 

8,760 

6,000 

6,260 

7,600 

8,750 

D.OOO 

S.260 

9,500 

0,750 

10,000 

10.260 

10,600 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,260 

12,500 

13,000 

13,600 

14,000 

14,600 

16.000 

15.600 

16,000 

16,600 

17,000 

17.600 

18,000 

18,500 

19,000 

19,500 

20,000 

20,600 

20,610 


Per  eqnare 
InoQ. 


Pwunds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30.000 
36,000 
86,000 
87,000 
38,000 
89,000 
40.000 
41.000 
4?,  000 
43,000 
44.000 
46,000 
46,000 
47,000 
48.000 
49,000 
60,000 
62,000 
64,000 
56.000 
68,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
82,040 


EIoDKAtion 
p€)r  iDch. 


Inch. 
0. 

.000167 

.000300 

.000467 

.000633 

.00US33 

.001033 

.001200 

.(i01233 

.001267 

.001300 

.001333 

.001367 

.001400 

.001438 

.001500 

.001633 

.001567 

.001783 

.  003033 

.004533 

.006200 

.  007633 

.009867 

.011867 

.014333 

.  016667 

.010333 

.022000 

.02:>0U0 

.028333 

.032000 

.030667 

.041333 

.046667 

.054667 

.0700 

.0867 

.1267 

.1413 


Sticoeasivo 

elODfcation 

per  inch. 


Inch, 
0. 

.000167 

.000133 

.000167 

.000166 

.000200 

.000200 

.  000167 

.01*0033 

.000034 

.000033 

.000033 

.000034 

.000033 

.0000.13 

.01KHMJ7 

.000033 

.000034 

.000166 

.001300 

.001500 

.001667 

.001333 

.002334 

.002000 

.002466 

.002334 

.002666 

.002667 

.003000 

.003333 

.003667 

.004667 

.004666 

.005334 

.008000 

.015333 

.0167 

.0400 

.0166 


Permanent 
set. 


Ineh, 


0. 


Snccessive 

permanent 

set 


Inch. 


0. 


Remarks. 


Initial  load. 


I 


Slaatic  linciit 


Tensile  strength. 


ff  General  summary. 

Tensile  strength  pernqoare  inch  of  original  section pounds..    82,040 

Blastio  limit  per  sqaaro  inch  of  original  section do 45.000 

Elongation  per  Incn after niptare inch..    0. 2U67 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001567 

Redoction  in  diamct«r  at  point  of  rnptnre do 134 

Redoction  In  area  after  rnptnre,  per  centom  of  original  section 41. 0 

Position  ot  mptaro  .- ".8fh>m  neck 

Character  of  hmken  surface grannlar,  60  per  cent. ;  silky  irregular  surface,  40  per  cent. 

Elongation  of  Inch  sections ".85*.  ".18.  ",U 


TESTS  OF   IBONy   BTEEL,    AND   OTHER   MATERIALS. 
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No.  2832. 
>Lvi*Mrjis,    >xxhO 
Diameter^  ".564. 
Sectional  area,  .25  square  inch. 


Total. 


2S0 

1.230 
2,200 

3,750 
&,000 
0,230 

7,500 
8.730 
1,000 
»,230 
9.500 
O.T.'O 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,  S» 
11,730 
It  000 
U,?SO 

asoo 

13,000 
U5» 
14.0)0 
14,500 
15.000 
15,500 
10,000 
1B,500 
17  000 
I7,i00 
18.000 
18.500 
19.000 
19,500 
20.000 


inc. 


PoundJt. 
hOOO 
S,0OO 
10.  000 

15,  too 
20,000 

2:i,ooo 

30,000 

S5,00O 

38.000 

37.000 

38.  too 

39,000 

40,000 

41,000 

i?.  000 

♦5.O0O 

44,000 

45.000 

40.000 

47.000 

4&000 

49.000 

50.000 

52.000 

54.000 

56,000 

58.000 

W.00O 

6-',  000 

64.000 

66.000 

68.000 

70.000 

7i000 

74,000 

■SfllOOO 

78,000 

80,000 

81.5-KI 


fJBHon^timi 
per  inch. 


.'O0O133 

.000207 

.000433 

.OMM500 

.OOOT67 

.OOOOC13 

.<IOIlOO 

.001X33 

.0011«7 

.  OOl-'OO 

,0012^33 

.001267 

.0013^ 

.001400 

.  OOi4«7 
.  003133 

_ao:i:^too 


00»*0  7 
009133 
0101  33 

0 1*2  »«3 

01 ^^OT 

'  OlOfiOO 

.0\94A5r7 

0't2133 

' OJS133 
I  1 33 


"oe«7 

.0«33 
.1033 
.1©33 


SnccMSive 

eloDfsation 

per  inch. 


Inek. 
0. 
.000133 
.000134 
.000106 
.000167 
.000167 
.000160 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000060 
.000067 
.000067 
.001666 
.002167 
.001107 
.001000 
.001000 
.000668 
.001000 
.003384 

.oa>ooo 

.00i333 
.002667 
.00:666 

.00.3000 

.  0O.i334 

.003500 

.004166 

.005000 

.00J667 

.007000 

.0129 

.0166 

.0200 

.0000 


net 


SaooeeeiTe 
permaiient 

ML 


0. 


Inek. 


0. 


0. 


Inek. 


0. 


Reaarki. 


Inttialloed. 


BiMtio  limit. 


Tenaile  ^(reogtb. 


Gtneral  rammary. 


•nM  incb  of  ori/dnal  section ponncU..    81,520 

•ftiMlte»tr«n«tlipeT«<lMX«>  ■        oi  i«iiMil  »«otion do...    43.000 

SSrtMP»*°^  *^«/?SSn  at  eliuitio  limit do 001407 

S^iSb per IncliiMiaer  Htrw^^ ^p^^^ ^ ^ 

gS^SSon  in  diameter  ^tP^J^        per  centam  of  originAl  Bection 30.8 

Bedact;on  In  a''**  *"*®  I'M  from  neck 

-pfl«i/ion  of  rop****^ #L^^  -- ffTMiiibMr;  flftky  spot  at  circamference 

^^^ATJSS^-'-- -• •'■'^•-.-"•-.-v'-> 


236  TESTS   OF   IRON,    STEEL,    AND  OTHER  MATERIALS. 


Marks,  '^\^J 


No.  2833. 


Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


AppIlBdkMkds. 

Blonndoa 
pern&oli. 

SaooeMiye 

elongation 

per  inch. 

Parmnnent 

set 

SnoceesiTe 

Pfwmaaent 

•et.       , 

Remarks. 

ToiaL 

Periqnare 
inon. 

Pwmd$. 

260 

1,260 

2,600 

3,760 

6,000 

6.260 

7,600 

8,760 

9,000 

9,250 

9,500 

9,760 

10,000 

10,250 

10.500 

10. 750 

11,000 

11,260 

11,600 

11,760 

12.000 

12,250 

12,600 

13.000 

].%  fiOO 

14,000 

14  500 

15.000 

16,500 

16,000 

16.500 

17,000 

17,500 

18.000 

18,500 

lO.OCO 

19,500 

19,900 

Pottfub. 
1,009 

6,000 
10,000 
16.000 
20,000 
26.000 
80,000 
36.000 
36,000 
87,000 
38,000 
39.000 
40,000 
41,000 
42,000 
48.000 
44,000 
46.000 
46.000 
47.000 
48,000 
49.000 
60.009 
62.0<JO 
64,000 
66,000 
58.000 
60,000 
62.000 
64.000 
66  000 
68.000 
70.000 
72,000 
74.000 
76,000 
78.000 
79,600 

Inch. 
9. 

.000183 
.900338 
.000500 
.000667 
.000800 
.901000 
.001133 
.001200 
.901233 
.001207 
.001300 
.001333 
.001433 
.001467 
.001000 
.005138 
.006133 
.007133 
.008<33 
.009300 
.010138 
.911300 
.013467 
.015800 
.  Ol8l;i3 
.020800 
.9J3800 
.0268C9 
.0J0467 
.0.^4467 
.039133 
.044667 
.051333 
.0600 
.0733 
.0933 
.1700 

Inch. 
0. 

.000183 
.090200 
.000167 
.000167 
.000138 
.000200 
.000133 
.000067 
.000033 
.000034 
.000033 
.000033 
.000100 
.000034 
.000133 
.00i533 
.00  000 
.001000 
.001000 
.001167 
.000833 
.001167 
.902167 
.002333 
.00^333 
.002067 
.U03000 
.OOiOOO 
.00:i667 
.004000 
.004668 
.005534 
.006666 
.008667 
.0133 
.0.00 
.0767 

Inch. 
0. 

Ineh. 
0. 

Initial  kMd. 
ElMtio  limit. 

Tensile  strenett. 

.000967 

.009967 

.000100 

.000938 

• 

•  •••••  ■«•••• 

General  aummary. 

Speciflo  gravity 7.8618 

Hardness 1IL89 

Tensile  strengtli  per  sqaare  inch  of  origioal  section  pounfAa..    TB^tOO 

iSIastIo  limit  per  square  inch  of  original  section do....    431919 

KlongaiiOD  perinea  after  mptnre inch..    •7189 

Vlonfration  per  Inch  nndcr  strain  at  elasticlimit do 001447 

Beducrion  in  diameter  at  point  of  rapture    do 984 

Reduction  in  area atter  ruptnre,  per  centum  of  original  section 27.0 

Position  of  rapture  !".&  from,  nook 

Character  of  broken  sorfhoe granular;  doll  spot  at  the  ciicoiofeavMe 

Elongation  of  inch  seotiona ".12.  •'.27^  ".16 
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Ko.  28^2. 

MT„t 

I>iameter^  ^^.564. 

Section^  area^  .25  aqnare  inch. 


/      jLppOedlaadm,       f 

1                                                                                        '    m-n.n  j^^rFZnnx 

elonffatloii 
per  ineh. 

PCfTBIfiBimt 

pdiu^mwtt 

_ 

1                  .                      /  JSionttmx  ton. 

Fomttdg.}  P&wmd*.    1       JM^k. 

390  f       j,o«o  /   a-   

1,230              5.000    /       -OOOOM 
Zm            10.000    /       -0«I3»7 
^730    /       15.000    j       -tfOOS^ 
5^000           20.000    /       -OOOIM 

IndL 
0. 

.000200 
.000167 
.000161 
.000167 
.000107 
.000166 
.600167 
.000107 
.000033 
.000033 
.000034 
.000006 
.000067 
.000106 
.002306 
.002^33 
.O0O0J4 
.001133 
.002:)33 
.60-2267 

Jim*. 
0. 
0. 
6l 
0. 
0. 
6. 
6. 
0. 
0. 

IndL 

0. 

latlWliMd. 
Tcnaild  straigth. 

7,500 

»•«»  /      fStl^ 

40.  OOO    /         -  00»30 ' 

41900    1        .001433 
ft  So    f        .  OO  I40r7 
44  OOO              .001533 

Sooo          .oai  CO 

1     8,150 

\  1«.«« 

\  16.«6 

I  W,5» 

\^2 

1 JVS 

u,so 

IViOO 

11,™ 

tt,W 

48,000 

49,000 
50,060 
£!,0OO 
54.  OOO 
56,000 
58,000 

.  007:?e7 
.008400 
.  OlO    .?3 

12,2tt 
12,500 
13,000 
12,500 
liOOO 
liSOO 
15,000 
15,600 
lOiOOO 
U19I0 
17,000 
17,501 
18,000 
18,500 
18^  000 
18^500 
S0lO06 

■•••«•• 

01S307       I       -JJ--^ 
-  9  '.^SC^               .  OOiMA 

78.000     \        -52So 

.003067 

.603600 

.003500 

.004000 

.004333 

.005167 

.000633 

.0067 

.0100 

.0306 

••----- 

80^000     \         -9522           1       .6407 

20.860  ]      01,440 

.X--.           1 

1 

frOHOHS*  OWflUOMOl^. 

«..>«  *«cfc  of  original  teoUott pound*..    81,440 

jVB«fle»ftwn^'»P««'*^'KSS»  o€  ^fvi^aMi •boUma do  ...    4«,000 

Mrtfwliarttp«9r«q«»^  ■?Z^„*or« Inch..    0.2100 

^|pantioDperiBeb*<^f  T^^r^^elMfeloUBft do 001700 

SaSstida  ^  iBO>»  n»^^tafr^  r«P^'« <»« ^^ 

B^ttftioB  In  dinoMter  •*i^>'  P02' oentam  of  original  seotloB 47,2 

SortioBfliar«*aft«*^*P*"™.*7. "70  fW>ni  neok 

Ftaffion  of  mpcoTe.  -  "'»Z^^       ... sUl^y;  opened  line  oraoks  in  BorfAce  of  stem 

CfcM«>ter  Ofbrok«tt^|^3^        '.37*.      14.      12 
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No.  2863. 
Marks,  '^\^^ 
Diameter,  '\564. 
Sectional  area,  .25  square  inch. 


AppUedloads. 

Elonsstion 
perlnoh. 

Saooessive 

elongation 

perinch. 

Permanent 
set. 

SnoceMlye 

permanent 

eet. 

Bemarka. 

Total. 

Per  aqaare 
incn. 

Poftndi, 

250 

1,350 

2,500 

8,750 

6,000 

6.250 

7.000 

8.750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,600 

11,730 

12,000 

12,260 

12,500 

13.000 

13.500 

14,000 

14,500 

16,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18.000 

18.500 

19,000 

10,500 

20,000 

20,270 

Pounds. 
1,000 
6,000 
10,000 
16.000 
20,000 
25,000 
SO  000 

Ineh. 
0. 
.000167 
.000838 
.000533 
.600700 
.000900 
ooinA? 

Ineh. 
0. 

.000167' 
.000166 

.oou:oo 

.000167 

.000200 

.000167 

.000166 

.000200 

.000034 

.000166 

.000267 

.001000 

.003100 

.001100 

.000600 

.001000 

.000767 

.001200 

.00-2200 

.002200 

.002333 

.00-2600 

.602000 

.003267 

.002833 

.003333 

.004200 

.004634 

.0U550O 

.006633 

.0100 

.0100 

.0234 

.0366 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Ineh. 
0. 

Initial  load. 

• 

BOaatio  limit. 

ft 

TenaflA  fftrength. 

85,000          .001233 
40. 000          .  001483 
41.000    ,      .001467 
42.000    !      .001633 
43  000          -OOIOOA 

.000033 

44.000 
45.000 
46.000 
47.000 
48,000 
40.000 
60,000 
52.000 
64.000 
66.000 
58,000 
60,000 
62. 000 
64,000 
66.000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
81,080 

.002900 

.006000 

.007100 

.007700 

.008700 

.000467 

.010667 

.012867 

.015067 

.017400 

.020000 

.0.^00 

.  026167 

.029000 

.032338 

.036588 

.041167 

.046667 

.0533 

.0633 

.0733 

.0967 

.1333 

General  summary. 

Tensile  atrenj^th  per  square  inch  of  oriii^al  section pounds..    81. i 

Elastic  Umilper  square  inch  of  original  section do 41,000 

Elongation  per  incQ  after  rupture inch..    0.200O 

SloDgation  per  inch  under  strain  at  elastic  limit do 001407 

Beduotion  in  diameter  at  point  of  rupture do 114 

Reduction  in  area  after  rupture,  per  centum  of  original  section 36.4 

Position  of  rupture rM2  from  neck 

Character  of  broken  surface silky;  trace  of  grannlation 

Elongation  of  inch  sections ".32*. 'M8, 'MO 


TESTS  OF  IRON,   STEEL,    AND    OTHEB   MATERIALS. 

No.  2864. 

Diameter,  '\564. 

Sectional  area,  .25  sqnare  inch. 
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AppBBdkmdB, 


TotaL 


Per 


2,000 

10, 

15,000 

110,000 

25^000 

«0,0O0 

40,000 

41,000 

42;  000 

43^000 

44,000 

4\0U0 

4^000 

47,0U0 

48,000 

40,000 

60,000 

52,000 

r»4,000 

58,000 

68,000 

OD,000 

62,000 

64,000 

68,000 

6B,0Q0 

10,000 

•i2,00© 

74,000 

70,000 

78,000 

79,840 


oi:tooo 
oie200 


0^1333 


034S33 

'  0^44>00 
'  054»0 
.OOOO 
.0-700 
.OOOO 


elongfttioii 
perinoh. 

Pennuent 

ML 

Inch, 
0. 
0. 
t. 
0. 
0. 
0; 
0. 
f. 

.000088 

SaooMtlTe 
permaoent 

ML 

.--. 

0. 

000167 

0. 

laitiiaiMa. 

BMlleUiili. 

Tenaito  ■tronfth. 

1 

.000200 

000168 

000167 

.000167 

.000166 

.000167 
.000167 
.000033 

Voooda" 

.000100 

.000300 



.003367 

.001400 

.000800 

.000834 

.001300 

.000766 

.001134 

.002133 

.002600 

.002467 

.002066 

.002867 

.003167 

.OOSSlO 

.004166 

.004334 

.004833 

.0060 

.0100 

.0100 

.OiOO 

.0633 

1 

1 

1 

1 

1 

1 

1 

Gemeral  summary. 


70.840 

41,000 

0.2167 

.001400 

134 


incli  of  original  Motkm ponnda 

_. „      _      ^,^'wI«W  of  oriicliufl  aectlon do. 

MMde  limtt  per  •qp*^  ^'^SzL^ure  ^^  inch 

EloB«atioiipeTincb»n«rTOg^^^^j^^^y^^ ^^ 

»«««*'^.'*I."!2'*^^TOlnto' "P*"™ do  . 

HedactkmittaroaaftierTOpvnx^i-' » l^fromneek 

Position  of  roptaro     'JL^lt-^' ailky ;  alightlx'  eraoolar ;  opened  oracka  in  aurfaco  of  Btem 

Character  of  broken  •oj™*--    ..I........... ...V. 'M2,  ".20,  ".33* 

SoBi^tkmof  inch  oooU«n» 
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No.  286S. 

Marks,  "^M 

Diameter,  ''.664. 

Seotiooal  area,  .26  sqnare  inoli. 


SlutJa  limit  pa  Hiure  Inoh  of  orig 

nonitUlanperlnonkfteT  rapture. ., 

*"'~~*'^D  per  Inch  under  itnio  kt  «la«tio  limit .. . 


IMneMon  In  area 4ftet niplan.  percsnliiniof  orislnalHotlon... 

Padtlonofrnptare 

CharAoter  of  DMkep  nirfbce  . . 
SlongkUon  of  iDOh  laotkin*... 


S  xnchj   Co^rti^er'^t 


tyyert/  ^tzi&  <-%.. 


^r'eecTt. 


N :^^.oy^ H 


TGSTS   or  IBON,   STEEL,    AND   OTHBB  1UTKRUL8. 


Marks,  «^j5^i 
Diameter,  ".5tf4. 
Sectional  area,  .25  aqaore  ioch. 


,  vm 


h,~h  at  orljElnBl HcUaa paaoda..    74.I(W 

TmOi «re«»k  P"  ">°."^  „r  ortgiMl •mUob  ._ do....    a.ooo 

liMli«Itoltpm»oo«re"»'ie  ",„i— lnoh..    0,2:97 

BSaataperlicb»t\^lJ^^l^^aMM«aMMlt do 001600 

^S^sST'^*^'^^'^'"""""^'^'*^ "«ta«»*^; 

H.  Ex.  1« ^® 
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TESTS   OF  IKON,    8TE£L,   AND  OTHEK  MATERIALS. 


No.  2881. 


Markg,  "^T^"^ 

Diameter,  ''.664. 

Sectional  area^  .25  square  inch. 


Applied  loads. 

Elon^tlon 
per  inch. 

SaGcemiTe 

eloDgatlon 

per  Inch. 

Permanent 

Mt 

Soeeewive 

permanent 

set. 

fiemarks. 

« 

Total. 

Per  sqnare 
iiicn. 

Poftndi. 

250 

1,250 

2.500 

8,750 

5,000 

6.250 

7,600 

8,750 

9.000 

9.250 

9,600 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12.2C0 

12,500 

13.000 

18,600 

14,000 

14,500 

15,000 

15,600 

16.000 

16,600 

17,000 

17,500 

18.000 

18,500 

19,000 

19,600 

19,580 

P«mnd$, 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
36,000 
87,000 
38,000 
30,«00 
40,000 
41,000 
42.000 
43,000 
44,000 
45, 000 
46,000 
47,000 
48,000 
49.000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78,320 

Jfieh, 
0. 

.000183 

.000300 

. 000467 

.000633 

.000800 

.000967 

.001133 

.  001167 

.001233 

.001267 

.001300 

.001367 

.001400 

.001433 

.001567 

.008000 

.009000 

.009833 

.010700 

.  012100 

.012900 

.014167 

.  0l6i>67 

.019500 

.022167 

.025000 

.028333 

.031000 

.036833 

.040733 

.046167 

.053038 

.061667 

.0700 

.0933 

.1333 

.1633 

Inch. 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
. 000167 
.000166 
.000034 
.000066 
.000034 
. 000033 
.000067 
.000033 
.000033 
.000134 
.006433 
.001000 
.000883 
.000867 
.001400 
.000800 
.  00L267 
.002400 
.002933 
.002667 
.002833 
.  003333 
.  003507 
.  003933 
.004900 
.005434 
.006866 
.008634 
.008338 
.0233 
.0400 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elaatio  limit. 

Tensile  strength. 

i 

-•••••^ 

1 

General  aummary, 

Teniile  strength  per  square  inch  of  original  section ponnda..    78,3tO 

Elustic  limit  per  Hquare  inch  of  original  section do 48,000 

Elongation  per  inch  after  niptnre inch . .    0. 248t 

Elongation  per  inch  under  strain  at  elastic  limit do 00149 

Reduction  in  diameter  at  point  of  rupture do 1T4 

Reduction  in  area  after  rupture,  percentnmof  original  section 58.2 

Position  of  rupture • 1".40  from  nock 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".21,  ".40*.  ".12 
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S0  28S2. 
Sectional  area,  J25  square  inch* 


Applied  Idadii. 


ToimL 


fnoj 


M^, 


i;i 


I 
( 


is,ceo 

2S,000 

30.000 
37,  OOO 
38,000 
30,000 

40,000 

4I,00O 

42;0O0 

43^000 

44,000 

40^000 

40.000 

47.000 

481 000 
•  40,000 

50,000 

62.000 

54,  COO 

56.000 

58,000 

00,000 

62.000 

6i.000 

08.000 

68,000 

TO,  000 

71. 


per  Iseh 


0OO107 
.000333 
.0O0407 


,001000 

,001107 
.001200 

.  001233 
.  OOISOO 
,001333 

,ooi3er7 

. 001*00 
.001433 
.  013507 
,0151200 


.or 

.010500 

,oz\ooo 

.022107 
023733 


031OOO 


04€NMr7 
040000 


HOT 
1800 


Bacee— ive 

eloBfCfttfon 

per  inch. 


JfidL 

0. 

.000107 

.QOOIW 

.000134 

.000106 

.000200 

.000167 

.000167 

.000033 

.000093 

.000067 

.000033 

.000034 

.000033 

.000033 

.  012134 

.001633 

.OOISOO 

.001167 

.001833 

.001500 

.001167 

.  001566 

.003500 

.003767 

.004338 

.  004734 

.005033 

.007333 

.006067 

.0113 

.0167 

.0267 

.0638 


JndL 


6. 

0. 
0. 
6. 

0. 

0. 
0. 


Seocesaiyo 


/fidk. 


0. 


SemarkB. 


Ittilielloed. 


BlMtieltaBlt 


TeuUe  ekrength. 


GefMral  tummmry. 


gravity 


O^RMile  gtnngth  i>er 
juaitie  lintt  per  aqv 
-RloootkiD  per  ineb 
^'--^*^^  iper  fttcto. 
in  ** 

in 
of  raptttr© 
oflyrokem 

of 


i^lx  of  oTi 


of  orl 


1  flection. |K>aiida.. 

section do  ... 

inch  . 

^«' ^A«iio  lioift do 

.    -^^rtiT>tiire do — 

er^fcpo****  **\J^oootuni  of  original  flection 

I^er  mp'*'*^'^  ^^ _.------ 1".70 from 

..---  ----•*  ' • -. - 

. -«B-i>rafie .  -  -  * ".i«"4«' 


7.8366 

11.65 

71,680 

42.  OtO 

0.  2867 

.  0U14:i3 

.104 

57.0 

iiet'k 

silkv 

".16,  ".48%  ".22 
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marKSy   m  t„  i 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Ko.  2883. 


Applied  liMidB. 


TotaL 


Poundt. 

260 

1,2M 

S,600 

8,750 

6.000 

0.250 

7,500 

8,760 

9,000 

0,250 

0.600 

0^750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,260 

11,600 

11,760 

12,000 

12,260 

12,600 

18,000 

13,600 

14,000 

14,500 

1^000 

16,600 

18,000 

16,600 

17,000 

17,500 

18,000 

18,600 

19,000 

19.600 

20,000 

20,600 

21,000 

21,120 


ParMiiare 
inoQ. 


PovndM. 
1,000 
6,000 
10,000 
16,000 
20.000 
26,000 
80,000 
86^000 
80,000 
87.000 
88,000 
89.000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
40,000 
47.000 
48,000 
49,000 
50.000 
62,000 
64,000 
68,000 
68,000 
00,000 
82,000 
64,000 
06,000 
68,000 
70.000 
72.000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
84,480 


ElonntUm 
permoh. 


JndL 
I. 

.000167 

.000338 

.000500 

.000667 

.000688 

.000067 

.001183 

.001167 

.001200 

.001267 

.001833 

.001400 

.001400 

.001433 

.001467 

.001500 

.001567 

.001833 

.002388 

.004200 

.005233 

.006733 

.008700 

.010700 

.013000 

.016333 

.018000 

.020000 

.022867 

.026400 

.028667 

.032600 

.036338 

.040733 

.046833 

.052900 

.0633 

.0738 

.1000 

.1300 


BaooessiTe 

elongfttlon 

per  iBoh. 


Ineh. 

0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000134 
.000166 
.000034 
.000088 
.000067 
.000066 
.000067 

0. 

.000088 
.000034 
.000038 
.000067 
.000266 
.000500 
.001867 
.001033 
.001500 
.001967 
.002000 
.002300 
.002338 
.002677 
.002000 
.002067 
.002733 
.003267 
.003883 
.003838 
.004400 
.005600 
.006567 
.0104 
.0100 
.0267 
.0800 


Permaiient 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnoceMiTe 

permAoent 

■et 


I$ieh. 


0. 


Initial  load. 


BiMtIo  limit. 


Tensile  vtiengtb. 


General  eumnukrif. 

Tensile  strength  per  square  inch  of  orisinsl  section pounds . 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per  incn  after  rupture ineb . 

Elongation  per  Inch  under  strain  at  elastic  limit do . . . 

Beduction  in  diameter  at  point  of  rupture do... 

Beduction  in  area  after  rapture,  per  centum  of  original  section 

Position  of  rupture f^f 

Chaxaoterof  orokensur&ce granular,  80  per  cent.}  dull,  flaky,  20 

Elongation  of  inch  seotiaiis ^ ''.68^ 


84,489 
481.600 

0.1488 

O01697 

.074 

HO 


per' 


TESTS    OF   IRON,   STEEL,   AND 
Sa  2884. 


OTHER  IUTERUL& 


^lameter.  ".364. 
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No.  2885. 
Marks,  ^^\^^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


AppUod  loads. 

Elongation 
per  inch. 

Saooeesive 

•tongation 

perlnoh. 

Permanent 
set. 

SwMsecaiye 

permanent 

■et 

•Rimarka. 

Total. 

Per  sqoare 
incli. 

Poundt, 

250 

1.260 

2,500 

8,750 

5,000 

6.250 

7,600 

8,760 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,260 

11,600 

11,750 

12,000 

12,250 

12,500 

13,000 

18.500 

14,000 

14,500 

15,000 

15.600 

16,000 

16,500 

17,000 

17,500 

18,000 

18,600 

19,000 

19,500 

20,000 

20,860 

Poundt, 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
86,000 
86.000 
87.000 
88,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
66.000 
68,000 
60,000 
62,000 
64.000 
•      66.000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
81,440 

Ineh, 
9. 

.000138 
.000333 
.000600 
.000633 
.000800 
.000967 
.001138 
.001167 
.001200 
.001800 
.001367 
.001400 
.001483 
.002400 
.003838 
.005667 
.006667 
.007833 
.008667 
.009700 
.010667 
.011738 
.013733 
.016000 
.     .018367 
.021000 
.024000 
.027000 
.030000 
.033667 
.037500 
.042333 
.048000 
.055000 
.063» 
.07.i8 
.0967 
.1488 

Ineh, 
0. 

.000138 
.000200 
.000167 
.000138 
.000167 
.000167 
.000166 
.000034 
.000033 
.000100 
.000067 
.000038 
.000033 
.000967 
.001433 
.001834 
.001000 
.001166 
.000834 
.001033 
.000967 
.001006 
.002000 
.002267 
.002367 
.002633 
.003000 
.003000 
.003000 
.003667 
.003833 
.004833 
.005667 
.007000 
.0083 
.0100 
.0934 
.0466 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

InitUdloiid. 

Slaetto  limit. 

TenaQe  strength. 

General  eummary, 

Snectflo  grayi^y 7. - 

HardBees 14.91 

Tensile  strength  per  eqnare  inch  of  original  section povoida..    81,44i 

Xlastio  limit  per  sonsre  loch  of  original  seotiMi do 41,  Oil 

Blongation  per  inoli  after  rapture in<di..    9.2133 

Elongalionper  inch  nnder  strain  at  elastic  limit do 001483 

Redaction  in  diameter  at  point  of  rapture do Ill 

Ilcdoction  in  area  after  rapture,  per  centum  of  original  section 49.7 

Position  of  rupture 1"  from  neck 

Character  of  broken  sarfaoe silkT 

Blongation  of  inch  sections ".86*,  ".17/'.  U 
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No.  3013. 
Marks,  ^g-V^T 
Diameter,  ''.564. 
Sectional  area^  .25  square  inch. 


Appliad 


fPerMiuure 
inen. 


PoutuU. 
1000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
36,000 

37,  VOO 

38,000 

39,000 

40,000 

41,000 

4-AOOO 

4<i,000 

44,000 

45,000 

46,000 

47,000 

48,000 

49,000 

50,000 

52,000 

U.OOO 

58,000 

58,000 

60.000 

62,000 

64.000 

86,000 

68s  OOO 

70,000 

72,iJ00 

74,000 

70,000 

78,000 

7«,84D 


melL. 


OOO107 
OOifSOO 


.000700 
.  CM>O0OO 

.  oo  I  o:3S 

. 001200 
. OOI233 

ooi^orr 

001333 
OOI367 
CN>1433 

ootf>oo 


o<>«««^ 

OOTO«T 

ooH^e"? 

000300 

oioetfT 

;  oii'«7 

oi^ooo 

'  oii3333 
:OlT6«7 

"  012«^®'' 

'  020«^^ 

'  033O67 

'  0376«7 

:04-3267 

.0*07 
.0333 


.0"7:53 
.09«7 
.XS33 


i]i<A. 


Inek, 
0. 
.000167 
.000133 
.000200 
.000200 
.000200 
.000133 
.000167 
.000033 
.0000  H 
.00*7066 
.000034 
.000066 
.000067 
.000033 
.  002134 
.003000 
.001000 
.001000 
.0U0833 
.001167 
.000900 
.001333 
.O0>438 
.001334 
.002733 
.  002767 
.003200 
.003300 
.003400 
.004600 
.004600 
.004433 
.0066 
.0100 
.0100 
.0234 
.0566 


PoraiMMnt 

aet. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


8««oewiTe 

permanent 

Mi. 


0. 


iBltlAllOMl. 


ElMiio  Umit. 


Tenaile  strengtii. 


Chnoral  oummary. 


„^:~^  incb  of  oriffliial  seotloa ponnda..    70.840 

Tawfle  »ti»lf*i»  P*^  "Si^i  of  orlffinalaection do  ...    42.o0o 

jihrtic  Hnut  per  •<ni*re«»«»  ^^^ j„^,,       q  .,.,^j 

»ODcaUonper  incu  »"5ii- strain  at  elaatic  limit do 001^33 

Svo^ioo  v^,^*^^^2TZ^mt  of  rapture do 174 

Be  loecioB  In  ^*»°*^*^I  •l.iotare,  p«r  centum  of  origioal  aection 52. 2 

jteAiieilonlnmreA»tt»T^ruv ^ '.95  from  neck 

Pta«itioo  of  nipt«M«  -  -  -  -  -  ^ -^      silky.    Opened  oraoka  in  anrface  of  stem 

^^•i?s^r.:^S£r. iv.iv.«. 
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No.  3014. 
Marks,  ^^\%^ 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

Elongation 
per  inch. 

Saooesaive 

elonf^ation 

per  inch. 

Permanent 

■et. 

Snooeaaive 

permanent 

aet. 

Bemarka. 

ToUL 

Per  square 
inon. 

Pimnda. 
250 
1,250 
2,500 
3,750 
6,000 
6,260 
7,500 
8,750 
9.000 
9,250 
9,500 
9,750 

PotMMlt. 

1,000 

^000 

10,000 

16,000 

20,000 

25,000 

30,000 

85.000 

36,000 

37,000 

88.000 

39,000 

40,000 

41,000 

42,000 

48,000 

44.000 

45,000 

46,000 

47,000 

48.000 

49,000 

50,000 

62,000 

54,000 

50.000 

58,000 

60,000 

62, 000 

64,000 

66,000 

48,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82.000 

82,320 

Indi. 
0. 

.0001J33 
.000300 
.000467 
.000688 
.000800 
.000967 
.001133 
.001167 
.001200 
.001267 
.001300 
.001333 
.001400 
.001433 
.001500 
.001567 
.005500 
.006500 
.  007667 
.008667 
.009500 
.  010433 
.012600 
.014738 
.017233 
.019667 
.022667 
.025167 
.028383 
.0318.13 
.036000 
.040000 
.0433 
.0500 
.0567 
.0700 
.0867 
.1167 
.1567 

0. 

.000183 

.000167 

.000167 

.000166 

.000167 

.000167 

.000166 

.000034 

.000033 

.€00067 

.000033 

.000038 

.000067 

.0U0033 

.000067 

.000067 

.003983 

.OOICOO 

.001167 

.001000 

.000833 

.000933 

.002167 

.002133 

.002500 

.0024H4 

.003000 

.002500 

.003166 

.003500 

.004167 

.004000 

.0033 

.0067 

.0067 

.0133 

.0167 

.0300 

.0400 

Tnch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InOi. 
0. 

Initial  load. 

10,000 
10,  250 

10,500 

10,760 

11,000 

11,250 

11.500 

11,760 

12,000 

12,250 

12.500 

13.000 

13,500 

14,000 

14,500 

15.000 

16,600 

16.000 

10,500 

17,000 

17,500 

18,000 

18.500 

19,000 

10,500 

20,000 

20,500 

20,580 

Elastio  limit. 

Tenaile  strength. 

Genial  summary. 

Tensile  strength  per  square  inch  of  original  section poonds..    82.320 

Elastio  limit  per  sqaare  inch  of  original  seoUon do  ...     44,000 

Elongation  per  inch  after  mptore : inch..    0. 2400 

Elongation  perinoh  under  strain  at  elastic  limit do 001567 

Eedoctionin  diameter  at  point  of  rupture do 174 

Reduction  in  area  after  rupture,  per  centum  of  original  aeotion 5i2.2 

Position  of  rapture r'.42  from  neolc 

Character  of  broken  surface silkj 

Elongation  of  inoh  sections ".18,  ".89*,  ".20 


TESTS    or  IROV,   STEEI.,  ASD  OTHEB  KATKRIALS. 

TSo.  3019. 
Marts,  "i^^f^"^ 
Diameter,  ".564. 
Sectional  area,  Ji5  square  incb. 


Gtnerai  m 

.,„  inob  of  orlEiaal  Hcttra ■ pooDda..    78,041) 

TMHU*»tr«i(!tlipei«iM«^^^f  originiJ^tion do  ...    4I.0W 


Vaplar«,  psroMWnm  of  oHgloal  m 


It)  frain  ntwk 


'^^^'^Z.-^^i^:''.'.'. •U''! 


1 
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No.  3016. 
Marks,  '^\y^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pounda. 

250 

1,250 

2.500 

3,750 

5,000 

6,250 

7,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10.000 

10,250 

10.500 

10.750 

11,000 

11,250 

1L500 

11,750 

12,000 

12,250 

12,500 

13,000 

A.'iOO 

14,000 

14,500 

15,000 

15,500 

16.000 

10.500 

17,000 

17,500 

18.000 

18,500 

19,000 

19,500 

20,000 

20,600 

21,000 

21,290 


Per  sqaare 
inco. 


Pounds. 
1.000 
6,000 
10,000 
15.000 
20,000 
25,000 
30. 000 
35.000 
30.000 
37,000 
38,000 
39.000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
49,000 
50.000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
85,100 


Elonpttlon 
per  inch. 


Inch. 
I. 

.000133 

.  000300 

.000467 

.000607 

.  000867 

.001067 

.  001233 

.001267 

.001300 

.001367 

.001400 

.001467 

.001500 

.001667 

.001633 

.OOI&OO 

.  002200 

.002467 

.004700 

.006000 

.006867 

.  O0HO33 

.010033 

.012333 

.014667 

.016500 

.019333 

.  021333 

.033900 

.4)2666/ 

.02U833 

.033333 

.037833 

.042000 

.0467 

.0633 

.0633 

.0733 

.0967 

.1333 


SnocenHive 

elonntion 

per iDch. 


Inch. 
0. 

.000i:{3 
.000x67 
.000167 
.000200 
.000200 
.000200 
.000166 
.000034 
.000033 
.000067 
.000033 
.000067 
. 000033 
.000067 
.000066 
.000267 
.  000300 
.000267 
.  002233 
.001300 
.000867 
.001166 
.002000 
.002300 
.002334 
.001833 
.  002833 
.002000 
.002567 
.002767 
.003166 
.003500 
.004500 
.004167 
.0047 
.0006 
.0100 
.0100 
.0234 
.0866 


Permanent 
set. 


Inch. 


0. 

0. 
0. 
0. 
0. 


.000033 
.000067 


Saooeuive 

permanent 

set 


IimA. 


0. 


.000088 
.000094 


Bemarkt. 


InUiallMid. 


Elmsdo  Umit 


TeDslle  strength. 


General  summary, 

Tenaile  strength  per  square  inch  of  original  section pounds. .    85, 100 

Blastio  limit  per  square  inch  of  original  section do 48.000 

Elongation  per  inch  alter  ruptare inoh..    0. 1433 

Slongatiou  per  inch  under  strain  at  elasticlimit do 001688 

Rednotionin  diameter  at  point  of  ruptare do 074 

Beduetionin  area  alter  rupture,  per  centum  of  original  aeotion 24.8 

Position  of  rupture .*. r'.65firom  neok 

Character  of  broken  surface dull  flaky,  00  per  cent;  granular,  40  per  cent. 

Bkmgationof  inoh  sections ^ ^^ ".10,  ''.air,  ".IS 


TESTS   OF  l&QIf,    fytEBL,   ADD  OTHBS  UATBBIAU. 

No.  3017. 
M.rt8,  ■  »V^„T 
Diameter,  ".565. 
Seethnal  area,  .25  square  indi. 


innh  of  oriiliial  HHtisa  -. pooadi.. 

T«on.rt™Ktlip"»V^^'°,  origiiuri^tioo do    . 


"  -WIM* 

pi«lioQO(  nrptor*  -■■liTll  ""I..........l.!„-..l . -•ilky 

^^^^-""'j^rjsSS.;--- -.o-.-a-.ii 
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TESTS   OF  IRON,  STEEL,  AND  OTHER  MATERIALS. 


No.  3018. 
Marks,  '^^^^ 
Diameter,  ^^564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TotaL 


Poundt, 

260 

1.250 

2»500 

8,760 

8,000 

6^230 

7,500 

8,760 

9,000 

0,250 

0.600 

9,760 

10.000 

10.260 

10,600 

10,760 

11,000 

11,260 

11,500 

11.750 

12,000 

12,260 

12,600 

18,000 

18,500 

U,000 

14,500 

15,000 

15.500 

16,000 

16^500 

17,000 

17,500 

18,000 

18.500 

19,000 

19.500 

20,000 

20,500 

20,710 


Per  aonare 

iDOh. 


Poundi. 
1,000 
6,000 
10,000 
16,000 
20,000 
26.000 
80,000 
85,000 
30.000 
37,000 
88,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,U00 
45,000 
48,000 
47.000 
48^000 
40,000 
50,000 
52,000 
64,000 
60,000 
68,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
76,000 
80,000 
82,000 
82,840 


Blonsation 
per  moh. 


Inch. 
0. 

.000100 
.000267 
.000488 
.000600 
.000767 
.000967 
.001188 
.001167 
.001233 
.001267 
.001300 
.001867 
.  001400 
.001433 
.001600 
.004033 
.004933 
.006000 
.007033 
.008067 
.009000 
.010067 
.012033 
.014338 
.016367 
.019000 
.021667 
.024367 
.027500 
.031000 
.034267 
.038833 
.043833 
.040000 
.0567 
.0667 
.0800 
.1038 
.1400 


SaooeesiTe 

eloneation 

perlnch. 


Jneh. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000200 
.000166 
.000084 
.000066 
.000034 
.000033 
.000067 
.000033 
.000083 
.000167 
.002433 
.000900 
.  001067 
.001033 
.001034 
.000938 
.001067 
.001966 
.002300 
.002034 
.002633 
.002667 
.002700 
.003138 
.003500 
.003267 
.004566 
.004500 
.006667 
.0077 
.0100 
.0183 
.0288 
.0367 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saooeaaive 

permanent 

set 


Jndi. 


0. 


Initial  load. 


Elastic  limit 


TenaUe  atrenfth. 


General  summarif. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    82,810 

Klaatio  limit  per  sqaare  inch  of  original  section do  —    42, 000 

Elongation  per  inch  after  raptare  inch..    0  2267 

Elongation  per  inch  ander  strain  at  elastic  limit do  ...  .001433 

Redaction  in  diameter  at  point  of  roptnro do  ...       .134 

Bedoction  in  area  after  rapture,  peromitam  of  original  section 41.9 

Position  of  raptare 1".85  from  neck 

Character  of  broken  snrfaoe ailky 

Elongation  of  inch  seotiona ".23,  ".84*.  ".11 
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No.  3086. 
Marks,  »i-r^' 
DiBmeter,  "'^6i. 
Sectional  are%  .25  square  inch. 


Otrntrtl  Miatmary. 

___-l_AharoTlxliulH<itlOB poonda..  fa.lM 

BuLle  limit  POT  •*l'>^r*?^„inTO  ". Inch..  B.-.'W>T 

Itoi,nHmi»i-tootirf*"^^P^„„fel»ioliml» do  ...  .0014:0 

na,— lloo  per  HMSh  «"«''"^„t  of  rtlptnro do  ...  .13* 

g^^^ln.l;™-tf'^%.P;„^pero«oWB.of«l(iMl.«*tai ;,  V.;"  'i! 


....  ^kTi  tnoaoIgnoaUtloa.    Opcatd ■mall oraek*  Id  ■oiTh*  uf  m 
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No.  3087. 

Marks,  'S^'t^ 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToUl. 


P<ntndi. 

250 

1,250 

2,600 

3,750 

5,000 

0,250 

7,500 

8,750 

9,000 

V,250 

9,500 

9,750 

10,  (lOO 

10,250 

10.500 

10, 750 

11,000 

11, 250 

11.500 

11,750 

12.000 

12,250 

12,500 

18, 000 

13,500 

14,000 

14,500 

15,000 

15.600 

16, 000 

10,500 

17,000 

17.500 

18,000 

18,500 

19.000 

19.500 

20,000 

20,500 

21.000 

21,440 


Per  Bonare 
inon. 


Pou$idi. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
5*:,  000 
54.000 
56,000 
56,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,600 
78,000 
80,000 
82,000 
84.000 
85,760 


EloBfCttfeion 
I»er  inch. 


Inch. 
0. 
.000133 
.000300 
.000167 
.000633 
.000800 
.000967 
.001138 
.001167 
.001167 
.001200 
.001267 

.ooi:h)0 

.00i:»33 

.001367 

.001400 

. 001633 

. 002167 

. 005167 

.006333 

.007333 

.007833 

.008667 

.010433 

.  012f>00 

.014533 

.016833 

.019333 

.021607 

.024000 

.  026833 

.020807 

.033833 

.037.533 

.041700 

.047333 

.  054333 

.061667 

.0733 

.0900 

.1133 


SaooeeaiTe 

elongation 

per  inch. 


Inch. 

0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 

0. 

.000083 
.000067 
.000033 
.  0(»0038 
.000081 
.000038 
.000238 
.000534 
.003000 
.  001166 
.001000 
. 000500 
.000834 
.001766 
.002007 
.002033 
.  002300 
.  002500 
.002334 
.002383 
.00*2833 
.003034 
.003966 
.003700 
. 004167 
.005638 
.  007000 
.007334 
.011633 
.0167 
.0533 


Penmuent 
net. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Suoceeeiye 

permanent 

set. 


IndL 


0. 


Bemarks. 


initial  load. 


Blaflticlimit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..    85,760 

Elastic  Hroit  per  sonaro  inch  of  original  stHstion do ....    43. 000 

Elongation  per  incn  after  mptiire. inch . .    0. 2038 

Elongation  per  inch  tinder  strain  at  elastic  Umit do 001400 

Boduction  in  diameter  at  point  of  raptare do 144 

Rednotion  in  area  after  ruptoie,  per  centum  of  original  section 44w  6 

Position  of  rnptare r'.40fh>m  neck 

Character  of  broken  surface ailky 

Elongation  of  inch  sections 'MS;".SO*,  "^ 
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No.  3088. 

SCnBmT 

MT„M 

Diameter,  ''.564. 

SectioDAl  area^  .25  square  inch. 


I 


Applied  loads. 


ToUL 


'  .EZonnif  on 

iaA.        / 


5,000 

10,000 
'      JS^OOO 
»,000 
2S.0M 
30,000 
25.000 

»,oao 

S7.0M     , 

»>ooo 

41000     , 

tfiooo 

43.000  I 

44.000  I 
45.000 
4«.000 

47.000  ( 

48,000  1 

48,000  I 

50.000  I 

se,ooo    \ 

5i,000 
so.  000 

U,000 

«o,ooo 

1^,000 

64.000 

«8,000     \ 

6.^000 

HOOO 

?i,00O 

74,000 

70,000 

78,000 

eo.  oo 

(!0.0.<» 


/ 


.0OO333 


.  OOIOOO 
001107 
001200 


001333 
00130*7 


00«1«7 


00lMK>0 
OllOOO 
012000 
014333 


.OlOOOO 


O-.28OO0 
,030833 


043000 
'  0<ft8=<33 
'.OS&l^ 


oTin 

006T 
.  1433 


Snocetalre 

elongation 

perineh. 


Inek, 

0. 
.000107 
.000106 
.000107 
.000107 
.000106 
.000167 
.000107 
.000038 
.000038 
.000007 

0. 
.000038 
.000034 
.000100 
.003533 
.001167 
.000866 
.001000 
.000800 
.001067 
.001100 
.001000 
.008838 
.002167 
.002500 
.003838 
.002667 
.003000 
.0028:{3 
.008867 
.004067 
.006638 
.004438 
.006767 
.0116 
.0100 
.0200 
.0466 


•et 


Inch. 


0. 
0. 

0. 

0. 
0. 

0. 
0. 


Sncce— <Te 
pamnaaent 


laltialloML 


Elastic  limit. 


Tensile  stawogth. 


Creneral  fwnmory. 

^--.  incsb  of  oricinal  section.... — poonds..    80,090 

Ttaiae»H«"Jf***P^^*^^«VSi  of  original  section do  ...    41.000 

Ihitielinitp«''»<r**^-Ari-nL»tnro Inch..    0.2287 

Emntion  per  inct  »rt«r  ro|^^^  nt  elastic  limit do 001367 

lbnotH»periiiclim^«"^^^of„ptnre do 104 

EdoctUm  In  diameter  a*^  per  oentnm  of  original  aeotion 40.7 

{3ik»ioninnre*»f««^*^*^'**...!77. ".96ftomneck 

S^-SsK^ssr. -.-..".ii^'u. 
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H.  Ex.  16 17 


I 


8-mCH  STEEL  R  L  RIFLE. 


STEEL  SPECIMENS  FROM  LINING  TUBE,  JACKET,  HOOPS,  BREECH  BLOCK, 

BREECH-BUSHING  RING,  GAS-CHECK  RING,  GAS-CHECK  CUPS, 

BLOCK  CARRIER,  SPINDLE,  AND  HINGE  PIN. 


S  z^;^  cTpee?  JS.X.  Jg«/^ 


^ 


'%l 


JS^G^4z/f 


1 
1 

\ 


H  Ex  No  16  50, 1. 


TESTS   OF  IBOK,    STEEL,   AND   OTHBS   UATBSIAUB. 

8-XVCE  STEEL  B.  L.  BIFUL 

DSTAILa  OF  Tsata. 


-*r 


m 


"t  Bt.X 

Mial  area,  .25  equare  ineb. 


6m«rat  mmMorir. 

.».  toot"  "'  i>riltln»l»ottoq. pcnndi..    1%t» 

jEi««  in"?„o„ '"o''--    "«• 

iDrfi  »n^*^  J^tr*ln  »t  Bl«llB  limit do MIGOO 

H><*  ""S^^^t  of  rapwre  do IH 

"""^K^^iipW*".  per  e»ntoi»  of  origtari Motion .-;,•:;•;-        "■? 

tvm»t**"^^ IMErtounMk 


162  TESTS  OF  IBON,   STEEL,   AND  OTHEB  lUTESIAUI. 

ISo.  3300. 
Marks,  'bW 
Diameter,  "Mi. 
Sectional  area,  .25  sqaare  inch. 


Sneoiflc  gwTlty 

l^entlle  atnogth  per  eqiure  Inoh  of  orij^nil  aeotloit 

Btealia  limit  par  iqiure  Inoh  of  origln&l  KcdDB 

Eli>ti(iUon  per  inch  after  mptata 

EloDgBllon  per  iDch  onder  Btrftin  a(  elA«tlo  limit. _.,._.._. 

BfldnotioIIlD  dlAmetflT  it  point  of  niptarfl .........-^........, 

Bsdnotlon  In  area  *(ter  Tnptua,  peraeotoni  of  orlgtmlMcttoa... 

Position  of  raptnni 

Chuaotor  or  broken  mrfkce 

Xkingfttlini  ot  loob  Beotlon* 
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ITaSMO. 

Marks,  «#i.^J 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inch. 


AirpUedloiida. 

Kkmnyon 
permeh. 

SaoeeMtre 

•lonntion 

peclnoh. 

MO. 

penaaikeat 

* 

ToteL 

Porammra 
inch. 

250 
1,250 
2,500 

3.750 
5.060 
6,250 
7,500 
8.766 
10.600 
10.260 
10.580 
10.750 
11,060 
11,250 
'    11.608 
11.750 
12,000 
12;2S0 
13.600 
13,000 
13,600 
14,000 
14,600 
15^000 
15,500 
161000 
10^500 
17,000 
17,500 
18,000 
18,300 

1.000 
fcOOO 
10.000 
15.000 
20.000 
26,000 
80,000 
85.000 
40.000 
41,000 
42.000 
43,000 
44.000 
45.000 
46.000 
47.000 
48.000 
40.000 
60.000 
52.000 
54.000 
66,000 
58.000 
60,000 
62.000 
64.000 
06.000 
68,000 
70,000 
72.000 
73.200 

Intk. 
0. 

.000107 

.000333 

.000600 

.000067 

.000833 

.000067 

.001167 

.001300 

.001367 

.001i33 

.001467 

.001600 

.001667 

.013733 

.014467 

.015600 

.016000 

.018600 

.0J1233 

.024667 

.028200 

.032233 

.0]7500 

.042500 

.048333 

.067600 

.0667 

.0800 

.1067 

.1667 

0. 

.000167 
.000166 
.000167 
.000167 
.000160 
.000184 
.000800 
.000138 
.000067 
.000066 
.000034 
.000033 
.000067 
.012166 
.000734 
.001133 

.ooinoo 

.001700 

.002633 

.003434 

.003633 

.004033 

.005287 

.005000 

.006833 

.008107 

.0002 

.0133 

.0267 

.0600 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jm*. 
0. 

JamAJpmL 

Tennfle  rtnngtla  per  aqnaie  inch  of  orlaliiAl  Motion ponodi..    78.200 

XbMtie Hndt per-  utiAre inoh of  originiu aeotion do 45.000 

Xkoigatioa per Incn ttfterraptitre inch..    0.2567 

Xlongatkm  par  inch  under  strain  at  olattlo  limit do 001567 

Sedoctionio  diameter  at  point  of  raptoro do 104 

Bfldaetkm  in  are*  after  mptore,  per  oentnm  of  original  Motion 48.7 

PoeitloaofruptaTo r'.OO  firom  nock 

Charaeter  of  broken  onrlbce silky 

Elongation  of  tneh  aeoUoos 'M5,  ".46*,  ".16 
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No.  3401. 

Marks,  J,^,V 

Diameter,  ".664. 

Seetional  area,  .25  square  inch. 


Oatieral  mmmarj/. 

Ua  HtreDfftli  per  square  fncli  ufortiflEial  section. _.........,. 

jollmit  per  ■gaare  inch  ororlRiiul  acctlOD 

„ ,_r  inch  undnr  Btnln  MoLMtlo'LmVt.'.'.III'.I^lir.ll!!.'"!!'.!."". 

ScdaotiOD  In  dlamster  at  point  of  niptare 

Bednctlon  In  area  after  mptare.  p«  ocDtum  or  mlsliuJ  wotkin 

CbuMterof  brakBainrfaos...... 4^;  MiiMcd,  CO  par  M 


.".»■  ".17,  M» 
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Marks,  i  Vi? 

I>/ameter,  ''.564. 

Seetiooa]  area,  .25  sqaaie  inch. 


m.  3402. 


Applied  Jottda. 


Totel. 


per  Inch. 


JO,  ooo 
StKOOO 


35.  OOO 
30,000 

37,  OOO 

38.  OOO 

*i,000 
42.  OOO 


♦S^OOO 

4«.ooo 

4T,COO 

49,  OOO 

60.  OOO 
S2,000 


eft,  OOO 
&a.ooo 

60.000 
02,000 
•4,000 
00,000 
68,  OOO 
TO,  OOO 
12,000 
.     7-fc.OOO 
TOlOOO 


000138 


000487 
0O0633 
000800 
000987 
0O1133 
OOi200 
001283 
OO1207 
OO130D 
001338 
001387 

ooegCT 

00733S 

007708 

006187 

00O267 

010187 

011800 

012887 

018887 

016108 

019000 

021888 

024783 

028333 

632600 

037838 

042338 

048838 

058000 

0887 

vm 

1000 
1000 


elongation 
per  inch. 


0. 

.000138 
.000187 
.000187 
.OOOiOB 
.000187 
.000107 
.000188 
.000087 
.000038 
.000034 
.000088 
.000088 
.000084 
.005880 
.000088 
.000387 
.000487 
1801100 
.000900 
.001433 
.001087 
.001000 
.002433 
.002900 
.002833 
.002900 
,003800 
.804167 
.004838 
.005000 
.008500 
,007187 
.0107 
.0100 
.0233 
.0800 


Pennanent 


SnoeeHtre 
pennanent 


a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


InitklkMd. 


BlMttclimii. 


TensOe  lirangth. 


OoMraZ  MMMnary. 

7.8548 

" 12.72 

TSaSAMtraisth per  aqtuffe  inoh of  oiislnal  Motion poanda..    77,300 

iSSaliniitper  eqiinTe  Inch  of  original  Motion. do....    41,000 

VflLotkm i>eri]kch  alter TOptaro Inch..    0.2067 

"■"■^Serlneli tinder atnUn at  elartlo  limit do 001367 

indiameter  at  point  of  raptare do 104 

in  are»  after  roptnn,  per  oentom  of  original  Motion 83.5 

of  mptore "1.25  from  neck 

of  Iffoken  anrikoe silky;  serrated 

oflnohaeetiona ".14,  ".28*,  ".28 


TESTS  OP  IBOJf,    STEEL,    AND   OTHEE  MATERIiXS. 
yo.  3403. 


Diameter,  ".564. 

Sectional  area,  .25  eqaare  inch. 


Qentral  luntmar]/. 

TeuUe  BtTeuglhper  Bquu-elDchof  DrJEliia]  mcUod pomid*..    Sl,M(i 

BIwUo  limit  per  sqaanbch  of  orlgliial  Motion do  ...    13,000 

Blongation  par  inch  afler  rupture inoh..    0.19B3 

SloDgkCIOD  pec  iDcb  DDder  slTklD  M  «laatl«  limit do OOIUI 

SsductiDD  Id  dlwneler  at  point  of  mptnre do 114 

Badaotlon  io  ueaBfter  mptnrfl,  par oeiitom of  oidgiiial Motloo --.-,--.,.--.- 30.4 

Faoltion  d(  roptnie ".4S  Ihnn  nsok,  obtlqiw 

duTHtCT  of  lirokOD  SDTfooe I .  I      -ilfcy  HRMld 

" "-waflDohoecaoiia ".0I,''.»8,  "M* 


If     '     •—     ?^      — 


// 


J 
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No.  3134. 

Marks,  |M 

Diameter,  ''M^ 

Sectional  area,  .25  square  inch. 


Appttsdloftds. 


TbtaL 


250 
1,250 
2,500 

8,750 
5.000 
0.250 

7.500 
8,750 
10,000 
10.250 
1U.500 
10.750 
llfUOO 
11,250 
11,  VK) 
U,730 
I?,  000 
12,250 
12.500 
12,750 
13.000 
13,250 
Idv500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
lii.500 
10.000 
10.500 
17,<i00 
17,500 
18,000 
Id,  500 
19,000 
19.500 
20,000 
20.500 
21,000 
21,500 
22.000 
22.500 
23,000 
23,500 
24,000 
24,500 
24.000 


Pflraqnftre 
inca. 


1,000 
5,000 
10.  OM 
16.000 
20.000 
25,000 
80,000 
35.000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
40.000 
47,000 
4B,000 
40.000 
60,000 
61,000 
52,000 
63,000 
54,0U0 
55.000 
50.000 
67,000 
58.000 
60.000 
00,000 
02,000 
64,000 
60,000 
08.000 
70,000 
72,  WH) 
74.000 
70.000 
78.000 
80,000 
82, 003 
84,000 
80.000 
88.000 
90.000 
0J,000 
94,000 
96.000 
98,000 
08,400 


ElODgBtlOD 

per  ineh. 


IndL 
0. 
.000107 
.000300 
.000407 
.000067 
.000833 
.001000 
.001200 
.001400 
.001483 
.001500 
.001507 
.001600 
.001633 
.001667 
.001707 
.001900 
.002067 
.002307 
.002633 
.002900 
.008300 
.00:1900 
.004333 
.005000 
.005700 
.006500 
.007200 
.008000 
.009833 
.011500 
,013400 
.015267 
.017307 
.  019333 
.021687 
.023900 
.026867 
.029367 
.03.HJ67 
.  036533 
.0383 
.0417 
.0500 
.0567 
.0667 
.0767 
.1100 
.1400 


SaoocMdTe 

elongation 

per  inch. 


IndL 
0. 

.000107 
.000183 
.000167 
.000200 
.000166 
.000107 
.000200 
.000200 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
,000100 
.000183 
.000167 
.000300 
.000200 
.000267 
.000400 
.000000 
.000433 
.000607 
.000700 
.000800 
.000700 
.000800 
.001833 
.001667 
.001000 
.001867 
.002100 
.001066 
.00*2334 
.002233 
.002967 
.002500 
.003300 
.003866 
.001767 
.0034 
.0083 
.0067 
.0100 
.0100 
.0333 
.0300 


PemuHiMit 
Mi. 


JimA. 


0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


,000007 


BneooMiTe 

pemiAneDt 

■et. 


InitUlkMd. 


.000007 


XIastto  limit 


Tenaile  itreiigtli. 


Qmeral  Bummarjf, 

Tensile  strength  per  sqime  inch  of  original  section pounds..    98,400 

£lAatio  limit  per  sonare  ineh  of  originalsection do 40,000 

ElonfcaUon  per IncD  afber  mptnre inch..    0.1733 

don^ation  per  inch  onder  strain  at  elastic  limit do 001667 

Redaction  Indiameter  at  point  of  mptnre do 114 

Redaction  in  area  after  mptore,  per  oentom  of  original  section 86.4 

Poeition  of  mptnre ".75firomneck 

OhAracter  of  broken  snr&ce : vilkj;  slight  granulation 

Elongation  of  ineh  flections ".29*, 'M8, 'MO 


i68  TESTS   OP  IBOK,    8TEBL,    AKD   UTHEB  MATERIALS. 

No.  3135. 
Marks,  |5ii 
Diameter,  ".564. 
Sectional  area,  .25  sgnare  inch. 


cBKtb  per  tqaorelnab  oforl|diul  sHtian  .. 


BiMtIo  limli  per  wmre  iiiohororieinil»«)aon fT.do....    SlOW 

Blonf[«tion  par  Inch  ifiBr  rnptars inab..    HlDn 

BloDintlon  per  inch  acder  itmill  M  elutio  JUnlt do (OTOn 

Rednotlgn  tn  diameter  »t  polotoi  roptore  do tM 

Brdoetlon  In  u'Okftfbicrnptnre.parcenHiinoIoriglaalMclion II.4 

Position  of  rnptare .".WnvmoMk 

CtiuHuMr  or  broken  inrfue grunlari  doUapot  nuli>tin(m>nialmimftreao«i  OTHkiln  •ortKi* 

Blon^MioD  of  inch  ■octlou ".W,  'M,  "Jtt 


i 
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No.  3136, 

Marks,  btIIl 

Diameter,  ^'.564. 

SectioDal  area,  .25  square  inch. 


Applied  iMdt. 


TotoL 


260 

1,250 

2,500 

8,750 

5<,000 

•,230 

7,500 

a,  750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,730 

33,000 

13,2j0 

13.500 

U,7S0 

11,000 

14,250 

14,500 

14,750 

15.000 

15.500 

lfl.000 

10,500 

17.000 

17,500 

lii,000 

18,500 

19.000 

19.5CM 

2U,000 

20,500 

21,0C« 

21,5()0 

22,000 

22,500 

23,000 

23.300 

24,000 

24,500 

25,000 

25,200 


PerMoare 
inch. 


Potmdt. 

1,000 
5.000 
10,000 
16,000 
20,000 
25.000 
30,000 
85,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
44.000 
47.U00 
4S,000 
49,000 
50,000 
51,000 
62,000 
53.000 
54,000 
55,000 
56,000 
57,000 
5S,0CO 
60,000 
60,000 
«2,000 
64,000 
66.000 
68,000 
70,000 
7-',  000 
74,000 
76,000 
78,  OCO 
80,000 
82.  «K)0 
8t,  OUO 
86,000 
88,000 
90,000 
02,000 
94.000 
06,000 
98,000 
100,000 
100.800 


Klongattoi 
peruiek. 


Inch. 
I. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000967 
.001138 
.001333 
.001367 
.001433 
.001467 
.001500 
.001533 
.001600 
.0  1067 
.001833 
.002133 
.002433 
.002800 
.003167 
.003633 
.004100 
.004667 
.005207 
.006000 
.006667 
.007300 
.007967 
.009700 
.011267 
.  012767 
.014600 
.010333 
.018400 
.  020333 
.022167 
.024867 
.  027233 
.029933 

.  03  ;0t)0 

.  II36J33 
.0400 

.  0i;j3 

.0467 
.0533 
.0633 
.0733 
.0900 
.1267 


Sncoeaaive 

eloDgAtion 

perinob. 


0. 
.000138 

.000167 

.000107 

.000166 

.000167 

.000167 

.000166 

.000200 

.000034 

.000066 

.00(X)34 

.000033 

.000038 

.000067 

.000067 

.0001()« 

. 000300 

.000300 

.000367 

.000367 

.000468 

.000467 

.000567 

.000600 

.000733 

.000667 

.000633 

.000667 

.001733 

.001567 

.001500 

.001833 

.001733 

.003067 

.00 1933 

.001H34 

. 002700 

. 002368 

. 002700 

.  U0:{067 

.  00  i233 

.  00.J767 

.0033 

.00)4 

.0066 

.0100 

.0100 

.0167 

.0367 


PemiAaent 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000067 


Siiccm«1t6 

pennaneAt 

•et. 


Jnth, 


0. 


.000087 


InltUi  loMi. 


XlMtloUult. 


Tencile  strangtii. 


1 


I 


General  summary. 

Specific  ffravjtv 7.8526 

EUrtlDeaH..   .  ' 20.36 

Teofrile  8tren<;th  per  square  inch  of  original  section ponnds..  100,  800 

Klaatic  limit  per  sqaaro  inch  of  original  section do —    47,  000 

£]oiMzation  per  inch  after  mptnre inch..    0. 1267 

EloD^tion  per  inch  nmier  strain  at  elastic  limit do 001607 

Redaction  in  dianjeter  at^point  of  rapture do 064 

Redaction  in  area  after  mptare,  per  centam  of  original  section 21.4 

Position  of  raptare l^from  neck 

Ghsraoter  of  broken  sorface granolar ;  dull  streak  'M  wide  extending  aorosa  firactnred  surface  ; 

cracka  in  surface  of  stem. 
Skmgationof  inchsectlona ".16*,  ".13/'.  09 


no         TESTS  OF  IRON,    STEEL,   AKD  OTHEB    UATEBULS. 

No.  727. 

Marks,  %^J 

Leogth,  i"M. 

Diameter,  ".798. . 

Sectional  area,  .60  sqaare  iooh. 


■iOD  HC 


.OOuiSS 

'.tM-KJ 


Failed  by  triple  flexure. 
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Jlfarks,  l^^i 

Leugthj  4".6. 
Diameter,  '^798. 
SeotioDsl  area,  .60  sqaare  inch 


No.  728. 


Applied  lomdB. 


I 


ToCAl. 


/       inoh 


1,000 
&.  OOO 
lO.OOO 
IS,  COO 
90,000 
25.  OOO 
80,  OOO 
3&  OOO 
40.000 

41.  OOO 

42.  OO© 

43.  OOO 
4M.  OOO 
43.  OOO 
40.  OOO 
47.  OOO 
4S,000 

SO,  OOO 

s^t^ooo 

52,0€» 
53,  OOO 

5a.  OOO 

5T,  OOO 
5&  OOO 
50.000 


«i.ooo 
es,  OOO 

<»oo 


Conpre«- 
•ion 


iuc 


r 


Jndk. 
0. 

.000133 

.000S67 

.000400 

.000533 

.000700 

.000900 

.001067 

.001233 

.001300 

.001333 

.001433 

.001500 

.001538 

.001507 

.  OOlSiS 

.  001607 

.001700 

.  001767 

.001KI3 

.001900 

.  002000 

.  OO2I07 

.002300 

.  O02438 

.(IO2087 

.002907 

.003300 

.003009 

.004000 

.004400 

.004900 

.005400 

.005987 

.000500 

.007100 


SaoeeMhre 
comprM- 
ftionper 

inch. 


Inek. 
t. 

.000138 
.000134 
.000133 
.000133 
.000107 
.000200 
.000107 
.000106 
.000007 
.000033 
.900100 
.000007 
.000033 
.000034 
.000000 
.000034 
.000033 
.000007 
.U00066 
.000007 
.000100 
.000187 
.000133 
.000133 
.000234 
.000300 
.000333 
.000300 
.000400 
.0004110 
.000500 
.OOOSOO 
.000507 
.000983 
.000090 


•et. 


IndL 
0. 
0. 

0. 

a 

0. 

9. 

a 

.000038 

.000007 


Tfattod  \>y  triple  flexure. 


SaooMtlTVf 
permuMnt 
■et.       t 


0. 


laitiAlloiid. 


000033 

000084 


SlMttellBit 


TTUlB^toltNpfa. 


272  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  729. 

Marks,  |?ii 

Length,  4".6. 

Diameter,  ''.799. 

Sectional  area,  .50  sqaare  inch. 


Applied  loads. 

Compres* 

Bionper 

inch. 

SuccessiTe 

oompree* 

sion  per 

inch. 

Permanent 
•et. 

SnooeasiTe 

permanent 

■et 

TotaL 

Per  Muare 
inch. 

Fimndi. 
.600 
2,500 
5,000 
7,600 
10,000 
12,600 
15,000 
17,500 
20, 000 
20,500 
21,000 
21,506 
22,000 
22, 500 
23.000 
23.500 
24,000 
24,600 
25,000 
25,500 
26,000 
26.500 
27.000 
27, 600 
28,000 
28,500 
29,000 
20,500 
80,000 
80,500 
31,000 
81,50a 
32.000 
49,100 

Pou$ids. 
1.000 
6,000 
10,000 
15,000 
20.000 
25,000 
30.000 
35.000 
40,  000 
41.U00 
42. 000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
40,00U 
50,  000 
51, 000 
52,000 
53.000 
54,000 
55,000 
56.000 
57,000 
58.000 
59,000 
60,000 
61,000 
62.0U0 
63,000 
64,000 
9d,200 

Inch, 
0. 

.000067 
.000233 
.000400 
.000567 
.000767 
.000933 
.  001100 
.  001267 
.001300 
.001333 
.001867 
.001400 
.001433 
.001500 
.0015:i3 
. 0015C7 
.001600 
.001733 
.  001867 
.002100 
.002367 
.002600 
.002900 
.  003233 
.003567 
.004000 
.004433 
.004933 
.005467 
.006000 
.0065^7 
.007100 

IndL 

0. 

.000067 
.000166 
.000167 
.000167 
.  000200 
.000166 
.  000167 
.000167 
.000033 
.OOO0J3 
.000034 
.000033 
.000033 
.000067 
.000033 
. 00U034 
.0000J3. 
.000138 
.000134 
.000238 
.000267 
.000233 
.000300 
.000333 
.  000334 
.000433 
.000433 
.000500 
.000534 
.000533 
.000567 
.000533 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

iDitial  load. 
Elastio  limit. 

Failed  by  trii)le  flexure. 
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273 


No.  730. 
Marks,  »/if 
liCDgrth,  4''.27. 
Xh'ameter,  ''.79a 
SectiODHl  area,  .50  square  inch. 


Applfad  loflfdA. 


3^«.l     l^^i^SS^ 


500 

2,500 
S^OQO 

7.50O 
10^000 
\2,5O0 

17,5U0 
20,000 
iO,500 

21, 000 

31,500 

22,000 

22;  500 

23,000 

23,500 

HOOO 

24  «» 
25,000 

23^500 

a^ooe 


l^OOO 

»,ooo 

15^000 

2a,  ooo 

25,  OOO 
35,000 

40.  ooo 
4UOOO 

42,aao 

43,  ooo 

♦4.  ooo 

4S,000 

4e,0€fO 

*7,000 

4«,000 

4a.  OOO 

50,  ooo 

51,  OOO 

52,  ooo 
53,000 

56,000 

SO.  000 

58,000 

so.  000 

eo.ooo 

ior7.»>o 


Compred- 

sionper 
10. 


inoi 


Tfuh. 

0. 

.000100 

.000267 

.000133 

.000600 

.  000767 

.000033 

.001007 

.001233 

.001267 

.001300 

.001333 

.001367 

.  001467 

.001567 

.001700 

.001967 

.002300 

.002500 

-.002833 

.0O3167 

.003500 

.  00:{033 

.004333 

.004833 

.005333 

.005033 

.000500 

.007000 


Siic«MeiT« 

comproft- 

sion  per 

inch. 


Jneh, 
0. 

.000100 
.000167 
.000166 
. 0001G7 
.000167 
.000166 
.000134 
.000166 
.000034 
.000033 
.000033 
.000034 
.000100 
.000100 
.000133 
.-000267 
.000333 
.000200 
.000333 
.000334 
.000333 
.000433 
.000400 
.000500 
.000500 
.000600 
.000^7 
.000500 


PenD*oent 
aet. 


IwA. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SacoMBlve 
permanent 

Mt. 


Ineh. 


0. 


InitlnllMMl. 


Elaetic  limit 


Ultimate  strength. 


failed  \>y  triple  flexure. 


H-Bx.  1' 


274  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  731, 
Marks,  ®^' 
Length,  4''.20. 
Diameter,  ''.798. 
Sectional  area,  .60  square  inch. 


Applied  lottdfl. 

ComprM- 

Blon  per 

inoL 

Sncoesstre 

oompres- 

eionper 

IncD. 

Pennaoent 
aet 

SnooeaaiTe 

pensanent 

aet. 

Total. 

PerMnare 
inon. 

Poftndt, 
500 
2,600 
6,000 
7,600 
10,000 
12,600 
15,000 
17,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
23,600 
24,000 
24,500 
26,000 
25,600 
20.000 
20,500 
27,000 
27.500 
1'8.000 
28.500 
20.000 
20,500 
80.000 
52,900 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25.000 
80,000 
85.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 
51,000 
62,000 
53.000 
54,000 
55,000 
60,000 
67,000 
58.000 
59,000 
00.000 
105,800 

Inch. 

a 

.000100 
.000267 
.000433 
.000600 
.000733 
.000900 
.001067 
.001238 
.001267 
.001383 
.001333 
.001307 
.001433 
.001467 
.001567 
.001733 
.001907 
.002300 
.002567 
.002933 
.003283 
.003667 
.004067 
.004583 
.005000 
.005567 
.000107 
.006667 

Inch, 

0. 

.000100 
.000107 
.000166 
.000167 
.000133 
.000167 
.000167 
.000166 
.000034 
.000066 

0. 

.000084 
.000066 
.000034 
.000100 
.000160 
.000234 
.000333 
.000207 
.000366 
.000300 
.000434 
.000400 
.000466 
.000467 
.000567 
.000600 
.000500 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Inch. 
0. 

Initial  load. 
Elaatio  limit 

Ultimate  atrangtii. 

'""000633'" 

* 

. 

F(ii]e4  by  triple  flexqrCt 
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•\ 


Diameter,  ''.564. 

Sectional  area^  .25  square  inch. 


No.  3155. 


Applied  lomdB. 


rouL  /^-jg^ 


Elon^tion 
per  Incfa. 


Soc«6MiTe 

eloDffation 

p«rlnch. 


Pcmnds. 

1.000 
5,000 
10.000 
15.000 
20,000 
25.000 
30,000 
35.000 
40,000 
45.000 
46.000 
47.000 
4S,000 
49.000 
50,000 
61.000 
SI,  000 
53,000 
54,000 
55.000 
56,000 
57.000 
58.000 
50,006 
60,000 
62,000 
64,000 
66,000 
6a  000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
110,000 
•2,000 
94,000 
05,700 


JncK. 

0. 

.000133 
.  000300 
,0<iO-»«7 

.  000&'i3 

,001000 

,  0011«7 

.001333 

.001500 

.  0016:43 

.  00 17«7 

.  oojuen 
oo'.i\oo 

.  U4>33'^ 
.00-4500 

,  005007 

'OJ6333 

006033 

. 00T900 

.008700 

.  00O4«2 
010333 

:  oxisoo 

013033 

■-Ol4^^ 
016900 

"  01B733 
: 0233.g 

o:>eooo 
:a2»333 
-  <wio^ 

-  038000 

.  o  »2ie7 

046333 
.0533 

.oeoo 


0800 

.1200 


IndL 
h 

.000138 
.000167 
.000167 
.000200 
.000166 
.000167 
.  000167 
.000166 
.  010167 
.000133 
.000134 
.000500 
.000838 
.000733 
.01)0697 
.  0t)0j67 
.000466 
.000800 
.OOOtJOO 
.000967 
.000800 
.000767 
.O0ue66 
.001167 
.001533 
.001800 
.002067 
.001833 
.002187 
.  002433 
.002667 

.O02:m 

.002700 

.003467 

.003500 

.004167 

.001166 

.006967 

.0067 

.0067 

.0133 

.0400 


Permaiie&t 
set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooeMdTe 

pemument 

■et. 


0. 


Initial  load. 


ElMtto  limit 


Tensile  strength. 


General  eummary. 

^  incb  of  oriffinal  Bection pounds. 

_..«<»  4noli  of  original  section do... 

tto^liiiiltpeT««l|a»T;etoc^o  » ^^^^ 


TcsflOe  strwttgOi  p«r 


06,700 

40,000 

0.1267 

.001500 

.044 

15.0 


Uednddon  im  **«^^JSJr  TOOture,  per  centum  of  original  section, 

Baductioii  In  «roa  «t«r  iTttp"  ^     '  1^ • 1".  06  from  neck 

Position  of  t?*?*^'!?!^!  'i^-^f  Aoe' i grgnuljir,  radiating  iiom  a  da  11  spot  at  the  circnmference 

--laiaeler ofyw>k«n^J^ » ^ * ".10,  ".14,  ".14* 
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TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 


No,  3166. 

Marks,  B«5;/x 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Tot^l. 


Pound*. 
350 
1,250 
2,500 
3,750 
5,000 
8,250 
7, 500 
8,750 
10, 000 
10,250 
10,500 
10, 750 
11,000 
11. 250 
11,500 
11,760 
12,000 
12,250 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15, 500 
16,000 
16,500 
17,000 
17,500 
18.000 
18,500 
10,000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,600 
28,560 


Per  sqaare 
inoD. 


Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30, 000 
85,000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50.000 
52,000 
54,000 
56, 000 
58,000 
60,  COO 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
94^240 


Elonfcation 
per  inch. 


Inth. 
0. 

.000100 
.000267 
.000433 
.000600 
.000800 
.001000 
.001167 
.001367 
.001400 
.001438 
.001600 
.001533 
.001600 
. 001733 
.  001933 
.002467 
.002067 
.003500 
.001767 
.006333 
.0C8167 
.009833 
.011600 
.013367 
.015367 
.017500 
.019667 
.021800 
.024333 
.027067 
.020833 
.033383 
.036667 
.040833 
.045500 
.050667 
.0567 
.0667 
.0800 
.1183 
.1300 


SoocessiTo 

eloDgation 

perinch. 


In^, 


0. 


.000100 

.000167 

.000166 

.000167 

.000200 

.000-200 

.000167 

.000200 

.000033 

.000033 

.000067 

.000033 

.000167 

.000133 

.000200 

.000534 

.000500 

.000533 

.001267 

.001566 

.001834 

.001666 

.001767 

.  001767 

.002000 

.002133 

.  002167 

.002133 

.002533 

.002734 

.002766 

.003500 

.003334 

.004166 

.004667 

.005167 

.006067 

.0100 

.0133 

.0833 

.0167 


Pennanent 
aet 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000083 


Sneoessive 

permauent 

aet. 


Inch. 


9. 


.000033 


Remarks. 


Initial  load. 


Elastic  limit. 


Xenaile  atrength. 


Chnerdl  Mimmory. 

Tensile  strength  per  square  inch  of  original  section pounds..    M,940 

JSIaatio  limit  per  sqaare  inch  of  originar  section do...    46.  M0 

Blongation  per  incn  after  rupture Inch..    0.2083 

Blongaticai  perinch  under  strain  at  elastic  limit •• do...  .OOIOID 

Seduction  in  diameter  at  point  of  rupture do...       .114 

Seduction  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture r'.)6  fivm  neck 

Character  of  Broken  surface silky 

JShmgalionof  iQobseotioiis , M7.  ".81^  ".1^ 
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MarkB,  ^^^j  ^ 
lyiAmeter,  "'.564. 
Sectional  area,  .25  square  inch. 


»Bw  3157. 


A.pplied  lomda. 


incl 


h , 

&,aoo 
io,ooo 
i3,ooe 

20,000 

25.000 

dO,000 

35,000 

40,000 

4r,ooo 
*z,  ooo 

4^000 
4^000 


40,000 

47^0*HM 
4S,000 
49.000 
50,000 


sB,oaq 


esLooo 


•70,000 


82,000 


sa,  ooo 

94,000 


Sloo0ltion 
perincb. 


Jneft. 

a 

.OOOIM 

.000267 

.000438 

.000633 

.000800 

.001000 

.001167 

.  C01333 

.O01387 

.001400 

.001433 

.OOlflOO 

.001538 

.001638 

.001S07 

.003067 

.003500 

.004400 

.005667 

.007167 

.O08667 

.010233 

.011083 

.013733 

.  015567 

.017667 

.01SM7 

.022167 

.024333 

.027000 

.020067 

.032167 

.035067 

.030333 

.013567 

.048500 

.0367 

.0633 

.0733 

.0933 

.1233 


Sneeessive 

dongntlon 

per  inch. 


Jneh. 

0. 

.000100 
.000167 
.000166 
.000200 
.000167 
.OC0200 
.000167 
.000166 
.000034 
.000038 
.000083 

..000067 
.,000088 

Toooloo 

.000384 
.UOllOO 
.000433 
.000000 

.001267 

.OU1500 

.001506 

.001566 

.001700 

.001800 

.001834 

.002000 

.002000 

.002600 

.002166 

.002667 

.002667 

.002500 

.003500 

.003666 

.004234 

.004033 

.0082 

.0060 

.0100 

.0200 

.0300 


PennuMDi 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SneoeeslTe 

permftoent 

aet. 


Jnek. 


0. 


InitMkMid. 


Blastie  liwit 


T(*n8ile  atrength. 


lACtt 


if  todi  «ec***»*» 


Oeneral  tummary. 

• 

mMUMT^  inoh  of  oiisliud  aeetton ponnda . .    04, 806 

Tm  ixftobof  origtaiMSBotion do....    45,000 

Aair  rnp^n inch..    0.  1:H)0 

*^er  straiii  at  elMtie  limit do 001f»33 

j^  point  of  mpture do 054 

rupt-iu^  P^''<'^^^^™<^'o^s1^*1b^^<'I>  18.3 

r'.25froin  neck 

giaaiilar,  radiating  from  a  dull  i^iot  at  the  circomference 

".13,".16*/M0 


278  TESTS   OP   IRON,    STEEL,   AND   OTHER   MATERIALS. 


Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


ISo.  3158. 


Applied  loftda. 


TotaL 


Poundg. 

250 

1,260 

2,500 

8.760 

5.000 

0,250 

7.500 

8,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16.000 

16,500 

17,000 

17,500 

laooo 

18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,600 
28,006 
23,600 
24,000 
24,600 
25,000 
26^500 
26,000 
26.600 
27,000 
27,100 


Pot 
inc! 


sqoftre 

QCU. 


Poundt. 
1.000 
6.000 
10,000 
16,000 
20,000 
25,000 
80,000 
85.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45^000 
46.000 
47,000 
48,000 
49,  COO 
60,000 
61,000 
52,000 
53,000 
64.000 
55,000 
66,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,  OOP 
82,000 
84.000 
86,000 
88.000 
90,000 
92.000 
94,000 
96,000 
98,000 
100,006 
102,000 
104,000 
106,000 
108,000 
108,400 


Eloneatioii 
periDoh. 


Inch. 
0. 

.000133 

.00U300 

.000533 

.000700 

.600867 

.001033 

.001200 

.001367 

.001400 

.001438 

.001467 

.001500 

.001533 

.001600 

.001633 

.001667 

.001700 

.  001767 

.001833 

.001667 

.001900 

.001067 

.002033 

.002200 

.002367 

.002533 

.003033 

.003838 

.005067 

.006400 

.007867 

.009333 

.010867 

.012500 

.  014067 

.015600 

.017367 

.  019100 

.021167 

.023000 

.025167 

.027500 

.029867 

.032667 

.035667 

.039000 

.042667 

.0467 

.0533 

.0633 

.0700 

.0900 

.1000 


Saoceesive 

elongation 

per  inch. 


0. 

.000133 

.000167 

.000233 

.000167 

.000167 

.000166 

.000167 

.000167 

.000033 

.000038 

.000034 

.000033 

.000033 

.000067 

.000033 

.000034 

.000033 

.000067 

.000066 

.000034 

.000038 

.000067 

.000066 

.000167 

.000167 

,000166 

.000500 

.000800 

.001234 

.001333 

.001467 

.001466 

.001534 

.001633 

.001567 

.001533 

.001767 

.001738 

.  002t>67 

.001833 

. 0021G7 

.002333 

.002367 

.002800 

.003000 

.003333 

.003667 

.004033 

.0066 

.0100 

.0067 

.0200 

.0100 


Permanent 
set. 


In^. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SncceaelTe 

permanent 

■et. 


Inch. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strenjcih. 


General  aummary. 

Tensile  strength  per  square  inch  of  origtnal  section pounds..  106^400 

Elastic  limit  per  sanare  inch  of  original  section do....    65,000 

Elongation  per  inon  after  mptnre ^ indh..    0. 103S 

Elongation  per  inch  under  strain  at  elastic  limit do .OQfiOSS 

Kednctionin  diameter  at  point  of  mptnre do 044 

Kednction  in  area  after  mptnre,  per  centum  of  original  section l&O 

Position  of  niptaro ".76firom  nebk 

Character  of  broken  surface granular,  radiating  from  a  dull  spot  at  tiie  oircamferaice 

Elongation  of  inch  sections ".08^*'.08^".14;* 


TESTS  OP  IBON,   STEEL,   AHt>  OTHER  H&TEBIAI^. 


Marts,  ||;{ 

Disuneter,  ^,564. 

Seetional  area,  .25  sgaare  inch. 


1 

Pmujwot 

S>oo««ln 

Il«uk>. 

j.^^  ^-^-- lixs: 

1.2M 

iS 

i 

HTW 

K 
<t!S 

AMI 

Ti,ooo 

sss 

1 

.   /     .ovosoo 
/      .'ooosoo 

/  .ssss 

/     SS.'fS? 

.001400 

.ooi»v 

,004000 
:  007307 

.oooo^ 

lH 

\          .0*B0 

\  -.?s 

1   I      .laoo 

ooMn 
MMisa 

is 

000107 

oooo» 

ooooss 

ao(n«o 

S 

ooogw 

OOOTM 
OOMOO 

OO0U3 

s 

oojsoo 

Slg 

003U3 
OOMTO 
003330 

0001 

01«T 
OlM 

0. 

— ioOGOSI 
-.OOOOH 

— .oooom 
-.mam 

Jna. 
0. 

o: 

ElHllellialt 

lis. 

14  i» 

1i;m 

11 

T>Ddk(tIMgth. 

280  TESrS   OF  IRON,    STEEL,   AND   OTHER   MATERIALS. 

No.  3355. 

Marks,  b  tL  o 

Diameter,  ".664. 

tSectiODal  area,  .25  square  inch. 


Applied  loftdB. 


Total. 


Poundt. 
260 
1,250 
2,S00 
3,750 
5,000 
0,250 
7,500 
8,750 
10,000 
10.250 
10,500 
10,760 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,600 
12,750 
18,000 
13,250 
13.600 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
10,000 
16,500 
17,000 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,600 
22.000 
22,500 
23,000 
28,500 
24,000 
24,500 
26^000 
25,250 


Persqiuure 
Incii. 


Foundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
36,000 
40,  COO 
41,000 
42.000 
43,000 
41, 000 
45,000 
40.000 
47,000 
48,000 
49.000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
60,000 
02,000 
64.000 
66,000 
68.000 
70,000 
73,000 
74,000 
76.0CO 
78,000 
80,000 
82,000 
81,000 
86,000 
88,000 
90,000 
0^000 
94,000 
96,000 
98,000 
100,000 
101,000 


Elonntion 
per  inch. 


Inch, 
0. 

.000167 
.000333 
.000500 
.000667 
.000833 
. 001000 
.  001200 
. 001367 
.001433 
.  001467 
.001500 
.  001533 
.  00R67 
.001600 
.001633 
.001700 
.  001733 
.OOISOO 
.001900 
.001067 
.  002107 
.002633 
.003467 
. 004267 
.004033 
.005733 
.006500 
.007400 
.008933 
.010600 
.012267 
.014067 
.015833 
.  017507 
.  0194:}3 
.021367 
.023533 
.025500 
.028200 
.031000 
.034033 
.037500 
.041167 
.045500 
.0533 

.oeoo 

.0667 
.0800 


Socoeeeive 

eloDfration 

per  inch. 


Inch, 
0. 

.000167 
.000166 
.000167 
.000167 
.000106 
.000167 
.  OC0200 
.  000167 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.  000033 
.  000067 
.  000100 
.000067 
.000200 
.0C0466 
. 000834 
. 000800 
.000606 
.000800 
.000767 
.000900 
.001533 
.001667 
.001667 
.  001800 
.  001766 
.001734 
.001866 
.001934 
.002166 
. 0J1967 
.  002700 
.002800 
.  003033 
.003467 
.  003667 
.004333 
.0078 
.0067 
.0067 
.0183 


Permanent 
set. 


SnocesaiTe 

permanent 

set 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summarff. 


Tensile  strength  per  square  inch  of  original  section pounds..  101,000 

Elastic  limit  per  sqnare  inch  of  original  section do —    60,000 

Elongation  per  incn  after  mptaro inch..    0.1000 

Elongation  per  inch  nnder  strain  at  elastic  limit... do 001800 

Bedn'ction  in  diameter  at  point  of  rupture .do 044 

Redaction  in  area  after  rapture,  per  centum  of  original  section 16.0 

Poflition  of  rupture l"from  neok 

Character  of  broken  surface granular,  radiating  fh>m  a  silky  spot  at  circumference 

Elongation  of  inch  sections ".12*,  ".11,  ".07 
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Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Na336& 


12,400 
12.M0 

la,  600 

14,000 

n,suo 

15,^ 
15.600 
16^  000 
10.400 
16.a00 
17.2D0 
17,600 
I7,a20 


jPersqaAre 


per 


/ 


I 


1,000 
5^000 
J0.0d# 
15.000 
20,000 
2j.000 
30LOOO 
35,000    I 
40,000    / 
41,000 
421000 
43,000 
44,  COO 
4^000 
4«,0(;0 
47,000 
48,000 
49,0U0 

50.000  ; 

5i.0U0 
52,000 
53,000 
5l,0i0 
53.00< 
•56.  OM 
57,000 

SO.  009 

60.000 

62.000 

6i6!0 

66,000 

68,000 

70,000 

72,000 

74.000 

76,000 

78,000 

80,000 

82,000 

gt.OOO 

88,000 

88.000 

80,100 


O. 

.  000:133 
.ooor.410 
.00066T 

.  O0C833 

,001000 

.  001  lOT 

.COi3«7 

.0014UO 

.OOI-OOT 

.001333 

.001 633 

.00186T 

.  OU:>^CT 


007f0t> 
OOTG&7 

OlO^'OO 
01X507 

oi«ee7 

01CT07 

028O4K>0 

;023S«7 

0156000 

"  03-^^**<> 
-03«0^ 
.0401C5T 


0&07 

0<533 

.0733 


1333 


SaceessiTo 

elonfration 

perinoh. 

Pemument 
set 

SaeeeMiTct 
pmmaaeiit 

Mt 

HofUtfH. 

0 

.U00167 
.000166 
.0001B7 
.000167 
.000166 
.  IK)  J 167 
.000167 
.010200 
.000033 
.000067 
.GO0066 
.000100 
.000234 
.001966 
.001434 

JfiM. 
0. 
0. 

a 
0. 
0. 
0. 
0. 
0. 

.000083 

0. 

Initial  loM. 
BlMtioUfldt 

Tensile  strength. 

"'ViooQsi" 

*  * 

1         .000400 



.000884 

.OOOICO 

.000667 

.001068 

.000934 

.000833 

.001067 

.00:000 

.001100 

.001000 

.001000 

.001100 

.001.66 

.002567 

.002667 

.002433 

.002833 

.003667 

.003500 

.004167 

.004500 

.005333 

.0067 

.0066 

.0100 

.0200 

.0400 

• 

General  Mtrnmary. 

M     ^      .1.  «-^  •onareinclx  of  original  section ponnds..    89,100 

TeBrile strength  per  «va»^  ^  original seciion !V.do....    43  000 

Ulottgatlon  per  inch  oitOT     ^^^j^  at  elastic  Hmit do 00i:,.i3 

HuDgMtioDperincbmiacr     ^^^^^p^  ^^ ^^^ 

JImIucUot  In  diameter  »v^^^j.^^  per  centum  of  original  section 40.3 

-e-laclion  in  areaatMJr  w    tr 1".15  from  mck 

e»\\^oJkotr^pt^^--'--^^g^ gill^ 

is^s„»i?s^:.sssr ".iv.2..'.rf. 


282  TESTS   OP   IBON,    STEEL,    AND   OTHER   MATERIALS. 

No.  739. 

Marks,  b'tJ/m 

Length,  5^'. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loada. 

Compres* 

sion  per 

inofi. 

Sacceesive 

coiuproa- 

aion  per 

inch. 

Permanent 
set. 

Sacoeaaiye 

permanent 

set. 

Bemarka. 

Total. 

PerMTiaire 
inch. 

Poundt. 
500 
2,500 
6,000 
7,600 
10,000 
12,500 
15^000 
17,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24,800 
25,000 
25,500 
26,000 
26,600 
27,000 
27,500 
44,060 

Poundt, 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30,000 
'      35^000 
40.000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
51,000 
52,000 
63,000 
54,000 
55,000 
88.120 

Ineh. 

0- 

.000100 
.000267 
.000433 
.000(500 
.000767 
.000933 
.001100 
.001267 
.  001300 
.001333 
.001367 
.001400 
.  001483 
.001467 
.001633 
.001700 
.002133 
.002938 
.003667 
.001433 
.005338 
.006100 
.006833 

Jne&. 
0. 
OOOIOO 
.000167 
.000166 
.000167 
.000167 
.000106 
.000107 
.000167 
.000033 
.000033 
.000034 
.000033 
.000038 
.000034 
.000066 
.000167 
.000433 
.000800 
.000734 
.000766 
.000900 
.C00767 
.000733 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strengtlL 

. 

Failed  by  triple  flexure. 


H  Ex  No  16  50, 1, 


TESTS    OF    IBON,    STEEL,    AND  OTHEB  Mi.TEBIAI^. 


Sectioaal  area,  ,25  sqnare  ioeb. 


Gaural  tummary. 

._  I— oh  of  oriKinml  »Mtlim 

T«ttflB««i«iB«liP""*"'"hof  ort«in^*«b«> 

'--'■•""'"       .tof  rop">™-  ......  — ....._^. 


««B^»loil  Ol  IM*  "Wf  "*■  ■  ■ 


,    CnMka  In  aorfoce  or 
".08.  Ml",  ".IB 


284  TE8*8   OF  Iron,    STiiEL,    aKD   OTrillR   MATERIALS. 

No.  3132. 

Marks,  iVo 

Diameter,  ''.5G4. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pounds. 
250 
1,250 
2,600 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,2.')0 
12,500 
12, 750 
13.000 
13, 2.~0 
13, 500 
13.750 
14, 000 
II,  250 
14, 5U0 
14, 750 
15,(00 
15, 5ti0 
10,000 
16.500 
17, 000 
17,500 
18.100 
18,500 
10,000 
19,000 
20,000 
20,500 
21,000 
21,500 
22. 000 
22, 500 
23.01,0 
23,500 
21, 000 
24,500 
25,000 
25,500 
2j,800 


Per  Moare 
inon. 


Poundt. 
1,000 
5,000 
10,100 
15,  COO 
20,000 
25. 000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,  OUO 
5:i,  000 
54,000 
55,000 
56^000 
57.000 
58,(00 
50,000 
60,000 
62, 000 
04.0  0 
66,000 
6M,  OUO 
70,000 
72, 000 
74.000 
H\  000 
78,000 
80.000 
8i,  000 
84,000 
80,0<0 
88,000 
90,000 
92,000 
91, 000 
06,000 
98,000 
100,000 
102,000 
103. 200 


Elongation 
per  inch. 


hich, 
0. 
. 000100 
.000233 
.  000433 
.  000600 
.  00(  833 
.001000 
.001107 
.001333 
.001533 
.  001707 
.001833 
.001000 
. 002067 
. 002367 
.002807 
.003400 
.0040UO 
.  004667 
.  005100 
.  006167 
.  007G87 
.C09200 
.010933 
.012600 
.  014267 
.016167 
.017033 
. 010913 
.  021607 
.021233 
.  O^&MO 
.  029167 
.  032067 
.035167 
.0383 
.0417 
.0107 
.0633 
.0600 
.0700 
.0033 
.1333 


Saooeasive 

eloDsattou 

perincb. 


Inch. 
0. 

.000100 
.000133 
.000200 
.000167 
.000233 
.000167 
.  000167 
.000166 
.000200 
.  000234 
.000066 
.000067 
.000167 
.000300 
.000500 
.000533 
.000600 
.000G67 
.000738 
.000767 
.001500 
.001533 
.001733 
.001067 
.001667 
.001900 
.001706 
.002000 
.001734 
.002566 
.002367 
.002567 
.002800 
.003100 
.003138 
.0034 
.0050 
.0066 
.0067 
.0100 
.0233 
.0400 


Permanent 
set. 


Inch. 
0. 

-  .000038 

-  .000033 

-  .000038 

-  .000033 

-  .000038 
0. 

0. 
0. 


Sncoeseive 

permanent 

set 


Inch. 
0. 

-  .000088 
0. 
0. 
0. 
0. 


0. 
0. 


"RemftTlra. 


Initial  loud. 


Elaaticllniit. 


Tensile  strength. 


O^neral  9umm(^ry, 

Tensilo  olrength  per  aqnore  inch  of  original  section pounds. .  103, 200 

Elastic  limit  per  so uaro  inch  of  original  section do....    68»0M 

l.IoDgation  per  IncQ  after  rapture inch..    0. 1407 

Elongation  perincb  under  strain  at  elastic  limit do 001909 

Keductiun  in  diameter  at  point  of  rapture do 074 

Reduction  in  area  after  rapture,  per  centam  of  original  section 24.6 

Position  of  rupture ".80  from  neck 

Character  of  broken  sarfaoe grannlar;  dull  spot  at  oiitnimference 

Elongation  of  inch  sections ".10,  ".15,  ".If* 


TEBTB   OF    IKOK,    STEEL,   AKD  OTHER   HATBBIALB. 


Sectiooal  area,  .25  sqaare  inch. 


-i^i-i^^L    .... ».— "       -^'■ 

Kanurk^ 

r^lftg,-./!""—"^     'JS'Sr''-..          ^    ' 

Oaural 


*^S^i^«°'£S^">."»5^«""f"°"" ,'%■  M 

""-"^.fs;?!"""- 


mb  TESTS  OF  IBON,    STEEL,    AHD   OTHEB    MATEB1AL8. 

No.  722. 
Marks,  iVi 
Length,  4".5 
Diameter,  ".798. 
Sectional  area,  .50  aqnare  inch. 


Failed  by  triple  flexare. 


TESTS   OF   IBOK,    STEEL,    AND   OTH£B  MATERIALS. 
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Marks,  i\'o 

Length,  4k"^. 

Diameter,  ".799. 

Sectional  area,  .50  sgoare  inch. 


No.  723. 


Applied  loada» 


ToteJ. 


10,  OW) 

V2,500 

15,000 

17,500 

91.000 

»,50O 

21,0U0 

si,soo 

22.000 
S.6O0 
2S»000 

23.  SM 

24.  OW 

afsoa 

25,000 
25^500 
28,000 
26.5flO 
27.000 
27.500 
28.000 
fit,  500 
20.000 
».50«J 
90,O€O 
»,500 
1  31,000 
52.200 


1 


1 
\ 

\ 
\ 


'Per  mroATe 
inca. 


600 

%600  f 

\  000  I 

7.500  / 


J*aund>m. 

J,  «x>o 

5,  OOO 

JO,  OOO 

15,000 

ZO,  OOO 

25,  OOO 

30,000 

3i>.  OOO 

40.  OOO 

41,  OOO 
•4:2,  OOO 

43,  OOO 

44,  OOO 
^5.  flOO 
40,000 
47.  OOO 
4S,000 
49.  OOO 
fJO.  OOO 
»1.  OOO 
62,  OOO 
6a,000 
54,  €K»0 

56.  OOO 
66.  0*^O 

57.  OOO 

58,  iy^fO 

5>&,000 
60,  OOO 
Ol.OOO 
C2,00O 
104.  400 


Compres- 
sion per 
incL 


JnelL 
0. 

.000100 
.000267 
.000433 
.OOUOOO 
.000767 
.000933 
.OullOO 
.  001267 
.001300 
.001333 
.001307 

.oouoo 

.001433 
.001407 
.0U1500 
.001533 
.001567 
.001600 
.001633 
.001733 
.001833 
.001933 
.002167 
.002400 
.002^00 
.002000 
.00X03 

.oo;i9oo 

.005033 
.000600 


SocceesiTe 
compres- 
sion per 
incn. 


Inch, 
0. 

.000100 
.000167 
,000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.00)033 
.000033 
.000034 
.000033 
.000033 
.000034 
.0U<'033 
.000033 
.000034 
.000033 
.000033 
.000100 
.000100 
.000100 
.000234 
.000233 
.000100 
.000400 
.000133 
.000567 
.002033 
.000667 


Permsnent 
set 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sacoesnive 

permanent 

set 


Renwrks. 


JimA. 


0. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 


Fwled  by  triple  flexure. 


28« 


TESTS   OF   IRON,    STEEL,    AND   OTHER    MATE^tlALS. 


2Sro.  724. 
Marks,  iJf»i 
Length,  4/'. 5. 
Diameter,  ^'.798. 
Sectional  area,  .50  square  incn. 


Applied  loads. 

Comprea- 

aion  per 

inou. 

SoooMsiTe 

comprea 

alon  per 

inoL 

Permanent 
aet. 

Saoceseive 

permanent 

sot. 

Bemarka. 

Total. 

Per  Bqaare 
inc-n. 

Poundt. 
600 
2.500 
6,000 
7,600 
10.000 
12,600 
15.000 
17,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25.000 
25,500 
26,000 
26,600 
27.000 
27,500 
28,000 
28,500 
20,000 
29,500 
80,000 
30,500 
81,000 
61,400 

1,600 
5,000 
10.100 
15,000 
20.000 
25,000 
80.000 
35,000 
40.000 
41,000 
42,000 
43,000 
44.000 
46,000 
46,000 
47.000. 
48.000 
40,000 
50.000 
61.000 
52,0(.0 
68,000 
51,000 
65,000 
56,000 
67.000 
68,000 
50,000 
60,000 
61.000 
62,000 
102,800 

'  Inch, 

0. 

.000067 
.U00233 
.000400 
.000533 
.000700 
.000867 
.001033 
.001233 
.  001267 
.001300 
.  001367 
.001400 
.001433 
.001500 
.001533 
.OOIGOO 
.001667 
.001767 
.001033 
.002167 
.002467 
.002838 
.003167 
.003667 
.004100 
.004597 
.005167 
.005400 
.006333 
.006000 

Inch, 
0. 

.000067 
.000106 
.000167 
.000133 
.000167 
.000167 
.000166 
.000200 
.000034 
.000.83 
.000067 
.000033 

.oooo:i3 

.000067 
.000033 
.000067 
.000067 
.000100 
.000166 
.000234 
.000300 
.000366 
.000334 
.000600 
.000438 
.000467 
.OOOOtO 
.000233 
.000033 
.000567 

Ineh. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 

0. 

Initial  load. 

• 

Elastic  limit. 
Ultimate  strength. 

.....  .....1.   ..          .. 

f 

Failed  by  triple  flexure. 


TEST8    or  IBON9  STEEL,  AND    OTUEB   MATERIALS. 
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Marts,  y^ 

heDgth,  4''. 77. 

Diameter,  '^798. 

Sectiooal  area,  .50  sqaaie  inch. 


No,  726. 


•ion  per 
incn. 


Jnth, 
.000100 

.eooi«7 

.000106 
.O001G7 
.000167 
.000168 
.000167 
.000167 
.000033 

.ooooas 
.000034 

.000033 
.000033 

.(M)00C7 
.000033 
.000067 
.000033 
.000067 
.000183 
.000167 
.000233 
.000267 
.000367 
.000388 
.000067 
.000900 
.000633 
.000533 
.000567 
.000600 
.000667 


Inch, 


0. 
0. 
0. 
Ol 
0. 
0. 
0. 
0. 
0. 


BaoMMlTe 
permaaent 


IiiiiUlload. 


BlMtio  limit. 


UltlnMte  iiii«Bf(th. 


Fafled  by  triple 


H.  Ex.  K 


290  TESTS   OF   lEON,    STEEL,    AND    OTHEK   MATERIALS. 

No.  726. 

Marks,  iV 

Length,  ^".U. 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 


1 
Applied  loada. 

CompTM- 

sionper 

incA. 

SoooeeslTe 

compres- 

sionper 

incn. 

Pennuient 
set. 

Sacceeslye 

permanent 

eet 

Bemarks. 

Total. 

PerMoare 
inoD. 

Pounds. 
600 
2,600 
6,000 
7,600 
10,000 
12,500 
15,000 
17.600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
28,600 
24,000 
24,600 
25^000 
25,600 
26,000 
20,600 
27.000 
27.600 
28.000 
28,500 
29.000 
29..')00 
30.000 
40,000 

Pounds. 
1,000 
6.000 
10,000 
15.000 
20.000 
25.000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
62.000 
68.000 
64.000 
55.000 
66,000 
67.000 
58,000 
60.000 
60,000 
90,800 

Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000707 
.000983 
.001100 
.001267 
.001333 
.001897 
.OOHOO 
.001433 
.001467 
.001500 
.001567 
.001033 
.001667 
.002000 
.  002:««) 
.002833 
.003600 
.004100 
.004033 
.005167 
.005767 
.006333 
.007000 
.007638 

Inch. 
0. 

.000100 
.000167 
.000166 
.000107 
.000167 
.000166 
.000167 
.000167 
.000066 
.000034 
.000038 
.000033 
.000034 
.000083 
.000067 
.000060 
.000034 
.000333 
.000333 
.000500 
.000667 
.000600 
.000533 
.000534 
.0006C0 
.000566 
.000667 
.000633 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Tnitialload. 
Elastio  Umit. 

• 

Failed  by  triple  flexare. 


TESTS   OF  IBON,  STEEL,  AND  OTHEB  UATEBIAIA 

No.  3169. 
Marks,  ^•«;i 
Diameter,  ".564. 
Sectional  ana,  .25  sqaare  inch. 


\ 


PenunDt 

permiiMiit 

RrnurkL 
iDilitl  l«d- 

BlMticliBik 

Tnalls  itnniKlb. 

0. 

0. 
•. 

0. 
0. 

000 tsi 

0W1S7 

DIMIM 
000167 
OtfOMO 

if 

OOOIM 
000«M 

«01»S3 

moan 

■NKNm 

ooooto 

OOOBOO 
OOOMD 

ooiooo 

ooisoo 

<M006T 

OCIOM 

O03H7 
OO^OM 

oojaxi 

<M.TO4 
O0J»»» 

.s 

.0100 

■ 

L^^ ■ — 

General  $itmmary. 

^C  »riglaJ-etl™ do  «.M 

,««nT«-  ----- - '-- JDcn-,     0.1W 

SSi^ftt  ol»Btlo  limit do OOIM 

ia%  ol  "P"!^-;-.-,-,-    ■■: *•■  ■■      «' 

^^-e,  p**  <>"'*°''' *"  Bnguwl  Muliou «^ 


..  giunlir.VD  par  crat.i  silky.  3C 


".ia.".w,".n  , 


TESTS  OF  IBON,  STEEL,  AND   OTUEB   UATBBIALS. 
Ko.  3160. 


MarkB.iSI'A 

Diameter  '".QGi. 

SeetioDal  area,  .25  square  ioch. 


Tmalls  BtnuKtli  per  iqau*  iBOh  o 
BlHtlallmllptrHiutn  inch  of  or 

RlDii)n«<ni  par  Inab  after  rapture 

EloDmtioD  per  Inch  nuder  Mraln  at  alHtlc  111 
BtolucUau  in  dlunster  M  point  of  mptote  ... 
KedDotlon  in  area  after  rapture,  per  oaDtDm  i 

Clunelsr  of  brokFn  larftoe 

Uinlmam  dlamtCar  1"  from  pelnt  of  mptate 
ElengatioQ  of  in^h  wotioiu- »...,, 


Gfxaral  *>nH>Mry. 
erijcinal  aeGtlon. 


[MMind*..  Ili,n 


r  original  HOUod m 

1".!0  fton  »<l 

..granolar,  radiating  thtm  a  point  ta  the  droniar*T«fiM 


TKSTS  op  lEON,   UTELL,    AHD  OTHliE  HATEBIALS. 

No.  3161. 
Jtfarks,  „»«-i 
DiAmettir,  '\66i. 
Sectional  area,  .25  sgaare  inch. 


21i:t 


/     r^ 
.000007 

OOBtS^ 

,0<>1000 

01711O7 

.001333 

.  001SV7 
.001^3 
OOM«^ 

oo«r7«7 

Intk. 

0MI33 
0902W 

OuoiBT 
DODIST 

eooiBT 

00«19« 

cwm 

<MMM 

ootnu 

MMft.S 

om;« 

O0(W33 

ooinjo 
ooisoi 

O01S4 
MIKT 

otim 
wwat 

WMt 
CN)3U« 

oOiM 

OIUO 

1. 

(. 
1. 
«. 

a. 

rfc*. 
iBltUl  Inul. 

BUrtls  limit. 
TMi»ll8»t™igUl- 

i_ 

,—^tt  ot  orlelnJ Mctloii poDoda..    K,. 

l!S^'a"S^^^^"'°^'°° V... ■". :.:....... r.;:.:.-..:„..:..,:.....''.ia;".i»- 


of  DrlglruU  HctioD 18.3 

r'.BBftom  neek 

granular,  radiating  tram  a  dull  spot  Id  the  clroumferenoo 


294 


TESTS   OF   IRON,    STEEL,    AMD   OTBEE   MATERIALS. 


No.  3162. 

Marks,  mtLo 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Powidt. 

250 

1,250 

2,  GOO 

3,750 

5, 0. 0 

0,250 

7,500 

8,7&0 

10,000 

11,250 

12,600 

12.750 

13,000 

13,250 

13,500 

13, 750 

14,000 

14,250 

14,500 

14,750 

15,000 

16,500 

ie,ooo 

16,500 
17,000 
17,500 
18,000 
18,600 
19,000 
19,500 
20,000 
20,600 
21,000 
21,800 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
24,060 


Per  square 
incta. 


Poundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
3.),  000 
40,  COO 
45,000 
50,000 
61,000 
52,000 
53,000 
64,000 
65,000 
50,000 
57,000 
58,000 
59,000 
60,000 
02,000 
04.000 
00,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
8i,000 
84,000 
80,000 
88,000 
90,000 
92,000 
94,000 
90.000 
08,000 
98,040 


ElonjBcatlon 
per  inoh. 


Inch. 
0. 

.  000100 

.000300 

.000107 

.0O0C67 

.000833 

.001000 

.00L200 

.001367 

.001633 

.001700 

.Ov/17;J3 

.001800 

.0i>2a3J 

.003407 

.0JI167 

. 005233 

. G05933 

.008707 

.007400 

.  0083G7 

.  010167 

.012000 

.018900 

.015600 

.017600 

.  019833 

.022000 

.024167 

.026667 

. 029207 

. 032333 

.035667 

.039167 

.043333 

.018733 

.0533 

.0633 

.0700 

.0933 

.1107 


Saccessive 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000200 
.000107 
.000200 
.000106 
.00J167 
. 000200 
.000167 
.0001G6 
.000107 
.000033 
.000007 
.0002.(3 
.  001434 
. 000700 
.OOIOGC 
.000700 
.  0008J4 
.  00(;633 
.000907 
.001900 
.001833 
.001900 
.001700 
. 002U0O 
.002:33 
.002167 
.002107 
.OJ-2500 
.  002600 
.003066 
.  003334 
.  003500 
.004160 
.005400 
.004567 
.0100 
.0067 
.  02S3 
.02.14 


Permanent 
Bet. 


Saooesstve 

permanent 

set. 


h\ch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Hemarka. 


Initial  load. 


Elaatic  limit. 


Tensile  strength. 


General  summary. 


TensDe  strength  per  square  inch  of  original  section pounds..    08,040 

Elastic  limit  per  square  inch  of  original  Sf>ctiou do  —    62, 000 

Elongation  per  inon  after  rupture inch..    OlISSS 

Elongation  per  inch  wider  strain  at  elastic  limit do 001800 

Reduction  in  diameter  at  point  of  rupture do 074 

Beduction  in  area  after  rupture,  per  centum  of  original  section S4.0 

Position  of  rupture ".  TOfhrnineclL 

Character  of  broken  surface granular,  radiating  from  a  dull  spc  t  at  the  cireumferenoe 

Elongation  of  inch  sections - - ".23*,  ".14,  ".09 


TESTS    OF  IBOK,  STEEL,  Am>  OTHER  UATEBIAL8. 


Marfcs,  J^Jt 

Diameter,  ",564. 

Sectiooal  area,  .25  square  inuh. 


Qentral  tummarjf. 
•""^"KrfT^  ortBtiaiMUon do....    4S.0OD 

*"»^ I".29ftam  SMk 

-■ :ju^~    •Uky;  ■llghlly  gnuiiiUt»tthoolnnuiir«Bnie 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  a368. 

Marks,  j|&/o 

Diameter,  ^'.564. 

Sectioual  area,  .25  sqaare  inch. 


Applied  lottds. 


TotaL 


Poundt. 
250 
1,2S0 
2,500 
3,750 
6.000 
6^950 
7,500 
8,760 
10.000 
10,250 
10,600 
10,760 
11,000 
11.250 
11,500 
11,760 
12,000 
12,250 
12,500 
12,760 
18,000 
18,250 
18,500 
18.750 
14,000 
14,250 
14,500 
14,750 
16,000 
15.500 
16,000 
16,500 
17.000 
17,600 
18,000 
18,500 
10,000 
10,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
23,600 


PersaoAre 
inon. 


Poundi. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
80.000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
40,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
63,000 
64,000 
66^000 
50,000 
57.000 
58,000 
60,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
92,000 
94,000 
94,360 


Blongatlon 
per  mob. 


0. 

.000167 
.000383 
.000500 
.000667 
.000838 
.001000 
.001200 
.001833 
.001400 
.001438 
.001467 
.001538 
.001600 
.001638 
.001067 
.001767 
.001900 
.002100 
.002388 
.008133 
.004000 
.004900 
.005783 
.006700 
.007400 
.008500 
.009200 
.010107 
.012038 
.013733 
.  016100 
.018000 
.0-20067 
.022467 
.024988 
.027733 
.030567 
.033567 
.037338 
.041567 
.046700 
.0638 


.0783 
.0967 
.1200 


Sacceaaive 

elongation 

perlncb. 


Inch, 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000200 
.000133 
.000067 
.000038 
.000084 
.000066 
.000067 
.000088 
.000034 
.000100 
.000138 
.000200 
.000238 
.000800 
.000867 
.000900 
.000833 
.000067 
.000700 
.001100 
.000700 
.000067 
.001866 
.001700 
.002367 
.001000 
.002067 
.002400 
.002466 
.002800 
.002834 
.008000 
.003760 
.004284 
.006133 
.0066 
.0100 
.0100 
.0234 
.0233 


Permanent 
set. 


Jneh, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncceaaive 

permanent 

aet. 


JncA. 


0. 


Remarka, 


Initial  load. 


Elaatie  limit 


TensUe  atrength. 


General  euwmary. 

Tensile  strength  per  aqaare  inch  of  original  aection poanda..    04, 86C 

Blaatio  limit  per  aanare  inch  of  original  aection do —    47,O0C 

Slongation  per  inon  after  mptore *. inch..    0. 1567 

Slongation  per  inch  nndcr  atraln  at  elastic  limit •. do 001687 

Bediiction  in  diameter  at  point  of  inpiare do 061 

Redaction  in  area  after  raptare,  per  centum  of  original  section 21.4 

Position  of  rapture 1".  70  from  oeek 

Character  of  broken  surface granular,  radiating  fkom  silky  spot  at  the  circumference 

Diameter  i^'  fVom  rupture ".49 

Elongation  of  inch  sections ".18,  ".W*,  ".10 


TESTS   OF  leOH,   STEEL,    AND  OTITEB   UATESIALS. 


Diameter,  ".564. 

8eetion»l  area,  .26  square  inch. 


of  orlsl>*l 


'oTiginkiVe 


G#a«ral  »<owary. 

pmndi..    in,t!0 


5S£dto»."t«'-^t„r*.p«™nt.™ofor 


*KSs^««'ti»« 


298  TESTS   O^   IRON,    STEEL,    AND    OTttER   MATERIALS. 


No.  740. 

Marks,  Jf^M 

Length,  6''. 

Diameter,  ''.797. 

SeotioDal  area,  .50  square  inch. 


Applied  loadB. 

Comprea* 

■Ion  per 

iDcn. 

Inch, 
0. 

.000067 
.000233 
.000^67 
.000500 
.0006(i7 
.000833 
.001033 
.001200 
.  001367 
.0)1400 
.001000 
.002467 
.00)433 
.004067 
.004767 
.005333 
.000000 
.006667 
.007400 

SocceasiTe 

oomprM- 

BioDper 

inoQ. 

Permanent 
■et. 

SaoeeMive 

permanent 

set. 

Bemarka. 

TotaL 

Per  sqnare 
locli. 

Pounds, 
500 
2.500 
6,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,500 
26,000 
26,506 
27,000 
27,500 
41,360 

Fminds. 
1,000 
5,000 
10,000 
15,000 
20,000 
V5,000 
80,000 
35.  (00 
40,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
63,000 
64,000 
65.000 
82,720 

Inch. 
0. 

.000G67 
.000166 
.000134 
.000133 
.0J0167 
.000160 
.000200 
.000167 
.000167 
.0CM3'< 
.000.00 
.000867 
.000966 
.00o6.i4 
.000700 
.000566 
.000667 
.000067 
.000733 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 

BlaeUe  \\m\U 

Ultimate  atrength. 

Failed  by  triple  flexure. 


-  -    Ja'tfJW i  h *33. 


Tests  of  ikon,  steel,  and  other  materials.        299 

HOOP  A,. 


IMameter,  ".564. 

Sectional  area,  .25  sqnare  iDflh. 


T«^  '"Tar"/ '*'' ^°''*''    p**"^ 

wk 

""r"' 

0. 

iDllIllkMd. 

u 

13. 

Ill 

El»ll°  limll. 

tinmil  (unniarji. 


MdlBp 


i^ ^m'ioch  ofotieinalMwtion pounds..  109,72 

Tt;;netl.p<"'»^''f"l,„rori=ii.fl«nioii  do,...    65,00 


SS^w  »»  *ii?l!?^  rpSwi^  per  oeDtum  of  orlgfiwl  m 


[".6b  from  Bwk 

".'n,  "is*,  ".U 


300  TESTS   OF   IRON,    StEEL,    AND   OTttER    teATi;ltIALS. 

No.  2922. 

Marks,  ®  ?;  ^» 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loAds. 


Total. 


Paundt. 
250 
1.2S0 
2,600 
8,750 
6,000 
0,250 
7,500 
8,750 
10,000 
11,260 
12,600 
12.760 
18,000 
13.250 
13,600 
13.750 
14.000 
14,250 
14.500 
14,750 
15,000 
16^500 
18,000 
18,500 
17,000 
17,500 
18.000 
18.500 
19,000 
10,500 
20,000 
20.500 
21,000 
21,5u0 
22.000 
22,500 
23,000 
23.500 
24,000 
24.500 
25,000 
25^500 
26,000 
28,500 
87,000 
27,500 
27.800 


PwsqiiAre 


nrsqiu 
inoiL 


Pound*. 
1.000 
6.000 
10.000 
16,000 
20,000 
26,000 
80,000 
85,000 
40,000 
45,000 
60,000 
61,000 
62,000 
68,000 
64.000 
65,000 
68,000 
67,000 
68L0G0 
50,000 
80,000 

ri.ooo 

84,000 

88.000 

88,000 

70,000 

72.000 

74,000 

78,000 

78,000 

80.000 

82.000 

84.000 

88,  COO 

88,000 

00,000 

82.000 

94.000 

98,000 

98,000 

100,000 

102.000 

104,000 

108,000 

108,000 

110.000 

111.440 


Slonication 
per  inoh. 


IndL 
0. 

.000117 
.000283 
.000483 
.000650 
.000833 
.001000 
.001187 
.001333 
.001500 
.001867 
.001700 
.001750 
.001800 
.001838 
.001887 
.  001917 
.001987 
.002183 
.002500 
.003217 
.004388 
.005887 
.008888 
.008338 
.009583 
.010087 
.012333 
.013817 
.015187 
.016783 
.018383 
.020000 
.021867 
.023887 
.025750 
.028187 
.030067 
.088260 
.0367 
.0100 
.0450 
.0488 
.0560 
.0838 
.0780 
.1060 


Sncoewlve 

elonntion 

per  InGh. 


Inch. 
0. 

.000117 
.000108 
.000200 
.000167 
.000183 
.000187 
.000187 
.000108 
.0C0187 
.000167 
.000088 
.000050 
.000050 
.000033 
.000034 
.000050 
.000050 
.000188 
.000387 
.000717 
.001188 
.001284 
.001218 
.001416 
.001250 
.001884 
.001380 
.001284 
.001550 
.001818 
.001550 
.001087 
.001867 
.001800 
.002063 
.002417 
.002500 
.002583 
.0»460 


.0038 
.0087 
.0088 
.0117 
.0800 


PenniDenI 
set. 


Inch, 


Ol 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snooeaaive 
permaneiit 

aet 


IniUal  load. 


Elastic  limit 


Tenalle  atrength. 


GMoraZ 


Teliaileatreiigthperaqiiareliiehoforiflriiialaectioii poniida..  111. 

Slaatie  limit  per  aaoarelnob  of  original  aectkm  do 57.  ^ 

SloBiaition  per  iaoD  after  roptaro ineli..    0.1^ 

XlongaUon  per  inoh  under  strain  at  elastic  limit do — 

Bedaction  in  diameter  at  point  of  mptnrQ do 114 

Bedaction  in  area  after  mptnre,  per  oentom  of  original  section Sft.4 

Position  of  mptore at  middle  of  stoia 

Character  of  broken  snrfaoe .grannlar;  silky  eentor 

Elongation  of  inch  aecUona ".08.  ".iC  ".28*.  ".20».  ".U, '  .10 


TESTS  OP  IBON,    STEEL,   AND  OTHES  MATEB1AL8.  301 

No.  3923. 
Marts,    V?'^' 
Diameter,  ",66i. 
Sectional  area,  .25  square  inch. 


Central  n 

i^aIi  of  •>rtsi''"' •«*'•" peond*..  IIS,  0*0 

T«»Ite««rtI«""l?i«*J^  origin  J  •«»*" do         ST  ooo 

«Ii*riDeb»n*rrx.jrt^^^^^,jj,(lj,I^H ^„ ^Ig^ 

«  ncrtneli  nm-o'     .ITi  „f  rnptars do 124 


302  TESTS   OF  IBON,    STEEL,   AND  OTHER  UATEBIALS. 

^o.  2921. 
Marks, «  5;  f' 
Diameter,  ".664. 
Sectional  area,  .25  aqnare  iocb. 


AppU.rfl«rf*       [_^ 

TouJ. 

'•a-  ' 

rlnoh. 

P«Bld, 

Pmoub. 

lixth. 

iso' 

1,000      0 

i,:so 

^ooo 

mm 

im 

10.000 

B,7» 

i.\ooo 

OOOHW 

lt.OM> 

20.000 

000087 

SSM 

25.000 

000833 

7.600 

».000 

001000 

il.TU 

36.000 

001167 

10.000 

10.000 

11,  MO 

*\m 

ueoo 

60,000 

001087 

12,760 

61  ooo 

13,000 

siooo 

5S.OO0 

00178) 

13,500 

64.000 

UIBO 

65.000 

68.000 

001867 

uizu 

67,000 

1*,600 

BB.O00 

1».760 

60. 000 

ooieaa 

IS,  000 

60,000 

002017 

it.m 

002007 

IS,  BOO 

si  000 

003117 

IE.  760 

63,000 

002138 

le^OHM) 

84,000 

itizso 

86]  000 

oo*aaa 

18,600 

e«,ooo 

00249) 

10,760 

87,000 

002017 

17.000 

8B.O00 

003117 

17,250 

00,000 

17:500 

TOOOO 

18,000 

72,000 

008000 

1^500 

74,000 

007007 

lelooo 

70^000 

00M33 

78: 0« 

0I06S3 

80.000 

» 

600 

at  000 

013631 

81  ooo 

016000 

21 

88.000 

018087 

22.01ffl 

88.000 

018338 

22.600 

•0.000 

020000 

as.  000 

•2,000 

021833 

23.600 

•4.000 

o.»ooo 

24,000 

•8,000 

vmn 

24^600 

•8,000 

S,m 

100,000 

01.000 

0333 

28.000 

04,000 

0387 

28.600 

00,000 

0400 

27,000 

08,000 

0460 

2T.5O0 

10.000 

0500 

28  000 

112,000 

0507 

2I>,600 

114,000 

0687 

iSooo 

118^  000 

»,0)0 

U8.160 

1000 

Oe»eral  (lonmani. 

Taoalle  alreiiEtb  p«r  aqnuo  tnoh  of  orlBlDal  mcKob ponnd*..  1U,1M 

EliniD  limit  per  gqnira  inchororlgiiulaeotiDii do —    01,000 

Blong»HoD  per  Inch  after  Tuplore Inoh..    0. 13«7 

BlopgatloD  per  inch  onder  gtnln  it  cluUe  limit do 002131 

BednotioDliidtaiDeterBtpottitof  niptoM do 134 

BedactloD  In  ueft  after  rnptare,  par  oealuinar  oiIgliM]  aeotloD SB.  3 

FodUoDofrnpIare 1".S6  Ihldi  neck 

Cb*racter  at  liiokCD  nir&M KnuniUi:  BtUTooDtar 

■lon«kt]onorind>»e«UcQia ".0^  ".».  ".OB,  ".II,  ".»•.  ".J4 


Sztz^Tl  <y^eeZ  JS.  i;.  Jiz/Ze 


J/^OO^  t^O 


V OJ.&^ 


-  H 


H  e>  No  16  50, 1. 


TESTS  OF    IRON,    STKEL,  AND   OTHER   MATEKIAL8. 


30C 


Marlw,  *^^« 

Diameter,  '',564. 
SectioDal  area,  .25 


HOOP  A«. 

No.  3118. 


incli. 


►lo 


±4Uk 


li25( 
liTSD 

IHNO 


•o.ooo 

02.000 
H00« 
W.0QO 
OB.  000 
100,000 
102,0<I0 
101,000 
100,000 
10^000 
110,000 
112,000 
U^lOft 


000167 
,000317 
.00MS3 

oooeso 

,000817 

OOIOOO 
.001167 

.001333 
,001500 

,ooioe7 

.001700 
,001750 
0017«7 
001817 
,001850 
001933 
,002000 
00225O 


.  oooiso 

.  €M>Ol.G0 
.  0001«7 


.  0001.07 
.  0001.C7 


.000007 


010^33 

oiioso 

013200 
014700 

oieizso 

Ol7»XX 
Ol94<»'7 


.05XT 


.xooo 


.  000317 
.  000810 
.001150 

.  ooiooo 

.001260 

.001184 

.  <M>1233 

.O01383 

.  €>01417 

.001200 

.  O01S60 

.001500 

.001067 

.001560 

.  O01783 

.001783 

.001067 

.<»02250 

.002350 

.002200 

.0033 

.0033 

.0050 

.0034 

.0050 

.0068 

.€100 

.0200 

.0117 


SaoMwlTe 
pennaaeat 


0. 

Oi 
0. 
0. 
0. 
0. 
0. 

a 

0. 


iBltiAlload. 


ElMUeUmil 


Tensile  •trencth. 


General  eummary. 

*rtM« —  ■;*"Jw"«f  oriKin«l««ctloii pounds..  112,160 

»^«ti«iiKChp«r square  in^^^L^fll section do  ...    65,000 

»rtioliiBhner»miMotoo^<>£,^    in«b-    01800 

oBgatkAperlQehafiemP^^r^eliMticliniit do 001860 

npgafckm  per  inch  under  •/*r?7!V  TOptoro do 004 

^iieUQinindUmeteT»tp(n;iD^«>^^^^^CTtam  of  origin  86.6 

Mnctlon  in  u«a  aCtez  rop^***  '*•  *^ 1".  60  from  neok 

ontumofnptnxe —  •"•         ., ffrannlsr;  silky  center 

knsetetonjrokensmrfac® ".07,  ".00. 'Ml,  ".12,  ".28*, 'Ml 

kNkgrtJtonofincbseGUoiKB 


304  TESTS   OF   IRON,    STEEL,    AND    OTHER  MATERIALS. 

No.  3119. 
Marks,  ®^J^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds, 
250 
1,260 
2.500 
8,750 
5^000 
6,250 
7,600 
8.750 
10,000 
11.260 
12,500 
12,750 
13,000 
13,250 
13,500 
13.750 
U,000 
14.250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,600 
17,000 
17,500 
18,000 
16,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23.600 
24,000 
24,500 
26,000 
25.600 
26.000 
26.500 
27,000 
27,500 
28,000 
28,600 
28,600 


Per 

inc 


amuure 
icn. 


Poundt. 

1,000 

6^000 

10,000 

16,000 

20,000 

25,000 

80,000 

85,000 

40,000 

45.000 

60,000 

51,000 

52,000 

53.000 

54,000 

55.000 

66,()00 

57,000 

58,000 

69,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72.000 

74.000 

76.000 

78,000 

80,000 

82,000 

84.000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106.000 

108,000 

110,000 

112,000 

114,000 

114,400 


ElonsatloD 
per  moh. 


Inch. 
0. 

.000188 
.000300 
.000483 
.000660 
.000817 
.000988 
.001167 
.001883 
.001488 
.001667 
.001700 
.001717 
.001750 
.001800 
.001860 
.001900 
.001933 
.001967 
.002100 
.00-2517 
.003383 
.004467 
.005600 
.006633 
.007867 
.009033 
.010333 
.011667 
.013283 
.014833 
.016500 
.018000 
.0195UO 
.020917 
.  022017 
.024583 
.026667 
.029167 
.081167 
.0333 
.0367 
.0400 
.0460 
.0517 
.0567 
.0667 
.0883 
.0967 


SncoesslTe 

elonfcation 

per  inch. 


Inch. 
0. 

.000133 
.000167 
.000183 
.000167 
.000167 
.000166 
.000184 
.000166 
.000150 
.000184 
.OtOOSS 
.000017 
.000033 
.000050 
.000050 
.000060 
.000033 
.0000.4 
.000133 
.000417 
.000866 
.001084 
.001033 
.001138 
.001234 
.001106 
.001300 
.001334 
.001616 
.001.550 
.001667 
.001500 
.001500 
.001417 
.001700 
.001966 
.002084 
.002500 
.002000 
.002133 
.0084 
.0033 
.0050 
.0067 
.0050 
.0100 
.0166 
.0184 


Permanent 

tet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snooeasive 

permanent 

sot. 


Inch. 


0. 


Bemarka. 


Initial  load. 


Elaatic  limit 


Tensile  strength. 


General  mmmary. 

Tensile  strenffth  per  square  inch  of  ortclnal  section pounds..  114^400 

Elastic  limit  per  square  inch  of  original  section do  ...    58, 000 

Elongation  per  inch  after  rupture inch..    0.1183 

Elongation  per  inch  under  strain  at  efastlo  limit do 00LM7 

Keductlon  in  diameter  at  point  of  rupture do 094 

Iteduction  in  area  after  rupture,  per  centum  of  original  section 30.6 

Position  of  raptare 1".70  from  neck 

Character  of  broken  surface granular ;  silky  center 

Plon^atioijof  inchsec^ons , • '.07.  ".07,  ".IP,  Ml,  ".25*.  'Ml 


TESTS  OF  IBON,    STEEL,   AlfD   OTHEB    MATEBIALS. 


'M)o 


Fo.  3120. 

JDiameter,  ^'.564. 

SectJonal  area,  .25  sqaare  inch. 


^l^pHed  Joftda. 


Per 


irsoa 


13,730 
14, «» 
Ii2j0 

liW 

11750 

li,00O 

15,500 

16,090 

ld«0 

17.  «0 

19,  *» 


5,000 
JO,  OOO 
15,  OOO 
20.  Ot« 
SfiwOOO 
30,  OOO 
95.000 
40,000 
4S,000 
50,0€>0 

51,  OOO 

52.  OOO 
S3,000 
94,000 
53,000 

se^ooo 

57,000 

«0.  OOO 
02.  OOO 
04,  OOO 

«.o<^ 

68,000 
TO,  OOO 
7'^0**0 
7*,  OOO 

7a.  04^ 

TS.OOO 
BO.  OOO 
82,0»>0 

sj;ooo 

e«.ooo 

(^OOO 

oo.ouo 
04^  ooO 

08,000 
10*,  000 

100.000 
iio-?2i 


£longAti<m 
per  inoh. 

SaeoMaive 

elonntion 

permch. 

PwmaiieBl 

Mi. 

SuooeMire 

pcrmAneBt 
set. 

.000167 

/imA. 

a 

.000167 

.00U166 

.000167 

.000183 

.  000167 

.000167 

.000166 

.0U0184 

.000166 

.000167 

.000033 

.000050 

.000034 

.000050 

.000033 

.000030 

.000517 

.000966 

.000534 

.000616 

.000917 

.001167 

.001169 

.001260 

.001250 

.001334 

.001416 

.001584 

.001500 

.001631 

.001367 

.001666 

.001800 

.002034 

.001750 

.002250 

.002416 

.002417 

.0032 

.0033 

.0067 

.0050 

.0050 

.0066 

.0134 

.•283 

0. 
0. 
0. 
0. 
0. 
0. 
Ol 
0. 
.000017 

XimA. 

0. 

.  ooo:{33 

.000500 

.0<>06^3 

.OlrOKoO 

.  001017 

.001183 
.001367 
.001i>33 

"Voooon" 

.001700 

.001733 

.OU1783 

.001817 

••••••  •••■•• 

.OU18ff7 

.001900 

.001950 

.002467 

003433 

.003967 

004o83 

OO5Ji00 

.000<i67 

0U7833 

0090^ 

010333 

011667 

013<083 

0 14667 

010167 

Ol7ri00 

• 

019167 

02(^833 

022t333 

024667 

026417 

02^*667 

O31083 

O33S00 

0367 

0400 

0467 

0517 

0567 

0633 

^VJtfl 

.1050 

laitiAlloiid. 


EImHo  limit 


Tensile  strength. 


Crtmtral  nmmarTf, 


_  tnoli  of  orUfaial  seetkni ponnda..  111,400 

*««eb  of  original  aaetiui do 66,000 

SSSrSlt  pe«^  •¥*SS2irropture inch..    0.1300 

^SSlS^P^****"!;  !;^e/«tr»ln  »t  elMtie  limit do 00l<»50 

K;SSSnpS«^»»*^^^^i'e^^iiit  of  rapture do...       .104 

7^^xtm^a^^^^^^**^^^S^'rrwtfa^^V^^^^  83.5 

-RMtQCtion  in  »re»»»«**^       _^ 1".17  from  neck 
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TESTS   OF   laON,    STEEL,   AND   OTHEE  MATERIALS, 


'So.  3121. 
Marks,  ®5^» 
Diameter,  ''.664. 
Sectional  area,  .25  sqaare  inch.  , 


Applied  loads. 


TotaL 


Poundt. 
250 
1,250 
2,500 
3,750 
6,000 
6,250 
7,600 
8,750 
10, 000 
11, 250 
12,600 
12,760 
13,000 
13,250 
13,500 
13.750 
li,000 
14,250 
14,600 
14,750 
15.000 
16, 250 
16,600 
16.000 
16.500 
17,000 
17,500 
18,000 
18, 500 
19,000 
19,500 
20. 000 
20,600 
21,000 
21,500 
!!2,000 
22,500 
23,000 
23,600 
24,000 
24,600 
25,000 
25,500 
26,000 
26, 600 
27,000 
27,600 
26,000 
28,500 
29,000 
29^080 


Per  sqnare 
inon. 


Pounds, 

1,000 

6,000 

10, 000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

60,000 

61.000 

52,000 

53,000 

64,000 

65,000 

56,000 

57,000 

58,000 

69,000 

60,000 

61,000 

62,000 

64,000 

66,000 

68,000 

70, 000 

72,000 

74,000 

76. 000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

04.000 

96,000 

08.000 

100,000 

103, 000 

lOi.  000 

106,000 

108, 000 

110,000 

112, 000 

114,000 

116,000 

116,320 


Eloneation 
I>er  inch. 


Inch. 
0. 

.000150 

.OC0317 

.000483 

.000650 

.  000817 

.000983 

.  001160 

.001317 

.001488 

.001650 

.001683 

.  001733 

.00:767 

.001800 

.001817 

.001867 

.001900 

.001950 

.001983 

.  002067 

.002267 

.002867 

.004167 

.005333 

.006417 

.007417 

.008583 

.  009^17 

.011083 

.  012617 

.014500 

.016000 

. 017467 

.0I8:)83 

.020000 

.02in67 

.023917 

.026417 

.028333 

.  030500 

.032917 

.03r»833 

.030000 

.0433 

.0467 

.0533 

.0660 

.0733 

.0900 

.1038 


Sacoeesive 

oloDfcation 

per  inch. 


InA, 
0. 

.000160 

.000167 

.000166 

.000167 

.000167 

.000166 

.000107 

.000167 

.0001G6 

.000167 

.000033 

.000050 

.  000034 

.  000033 

.000017 

.000050 

.  000033 

.000050 

.  000033 

.000084 

.000200 

.000600 

.001300 

.001166 

.001084 

.001000 

.001166 

.001334 

.001166 

.001534 

.  002083 

.001500 

.001467 

.001116 

.001417 

.001667 

.002250 

.002500 

. 001916 

.002167 

.002417 

.002916 

.003167 

.0043 

.0034 

.0066 

.0117 

.0088 

.0167 

.0138 


Permanent 
Bet. 


SnocemiTe 

permanent 

set. 


Inth. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh, 


0. 


Rematlu. 


Initial  l<»ad. 


Elastic  limit. 


Tensile  strength. 


Omeral  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds. .  116. 3S0 

Elastic  limit  per  scinare  inch  of  original  section do ... .    59, 000 

Elongation  i>er  inch  after  ruptnre inch..    0. 12W 

Elongation  per  inch  under  strain  at  etastic  limit do....  ,001683 

Redaction  in  diameter  at  point  of  rupture do 104 

Beductlon  in  area  after  rupture,  per  centum  of  original  section 33.6 

Position  of  rupture -. ^'.90  f^mn  neck 

Charaoter  of  broken  snrfkoe : granular;  silky  center 

Elongation  of  inch  septions...,.,. ,...., ''.2A*,'Mai".lO/'.O8^^.O0^«'4W 


8znc7v  Ky^eZ  J9,JL.  Jtz/H^e 


J/boj>  €^4< 


If-  -    -    - 


// 


-I 


H  Ex  No  16  50, 1. 
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T,  M 


Sectional  area,  ,25  square  inch. 


HOOP  A4. 

No.  3188. 


I  ~, — — 1  JSZoniration 


fPer  aqnmre 
inch.       ' 


J,  000 
5,  QUO 
]0,OvO 
15,  000 
20.000 
2\000 
cO,000     , 
35,  000 

40, 000     / 

45.000     I 

46,00*0 

47.  OOif 

4«,O0O 

49,000 

50,0.10 

SI.WlO 

5  J,  000 

5:i,  uoo 

51,000 
55,  U0«) 
66.000 
57.  W?0 
5H,  OW 
5»,  0.K) 
fO.OUO 
6:i,000 
M.OOO 
66.e«0 
6j<,(»00 
70.000 

rAOOo 

74,000 

70,  OCW 

78,000 

80. 000 

82,000 

84,000 

86,000 

88,OUO 

w,ooo 
92,000 

91,  000 

06,000 

»8.  000 
100.000 
102,000 

10-2, 640 


0. 
.000150 

,0   0317 

.  oooe^o 

.  OtXl817 
.  oOUOi^ 

,  OOf  34tO 

.  00  I  i>:»^ 
U0JS07 

, 00 I Gl 7 

UUl»l7 
00:?:2U7 
0034 1 7 
003^t33 
004^00 

ooe7C7 

0O&I67 

tiaoo«7 

O  I  1  '^iiO 

01 ^000 
01S300 
0172S0 

'.  0333 
.03S8 

.o:*83 

,0*33 
.04S3 
.0333 

.o«:»3 

.  0717 
.0950 
,1050 


per  inch.   I        ■^^• 


JneA. 
0. 

.000150 

.000167 

.000160 

.  000167 

.  Ol»0167 

.000160 

.000184 

.000166 

.000167 

.000033 

.000034 

.OOOOjO 

.000050 

.000250 

.  OOffiUVO 

.001150 

.000416 

.000667 

.000450 

.000650 

.000533 

.0006J4 

.000566 

.  O0u8a4 

.OriiJOO 

.00158:{ 
.O0i08:< 
.001067 
.001500 

.  coi7;>o 

.O0lt^3.i 

.001607 

. O0I807 

.002o00 

.OO>250 

.  002417 

.  003717 

.00^ 

.0025 

.0050 

.0050 

.0050 

.0100 

.0084 

.0233 

.0100 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Saccesaive 

permanent 

set. 


Bern  Arks. 


JimA. 


0. 


Initial  load. 


Elsatic  limit 


Tensile  strcnj^h. 


General  eummary. 


gravitrj'  -  -  - 


i1?y2i^De««   -  --  -  -'' ''llfincli  of  original  section pounds 

:3=?^Mle-streiiiCthIM^rsqM^^oforijfiiial  section do  . 

'  GS^c  limit  per  •tciuareinc"  .^^^^ 

-    ?2SSa«ion  I»«="^  >^^5  S«a^r  strain  at  elastic  Umit 
l^^t  ion  oer  met*  nntU-r  »x^-        rnntnre 


\4Higati0n  i>er  mcii  "  »"    ^omt  of  rupture. 

^aactioB  in  ^"*™®vt^  *i,fotare.  P«r  centum  of  original  section 
^ctioo  In  area  aiter  rupv"   .  .fl-... 


Sract«  of  to«>^^jSSSS 
MB9»ttoi»  of  i»c^  sections. 


7.8510 

21.17 

102,  (i40 

49.  Oi  0 

0.  I  .'.17 

.0.)1',»:7 

.114 

M.  4 

2". 55  from  neck 


iuch 

do. 

do 


silky;  interspersed  with  (crannlar  metal  at  the  circamferen(  e 
, ".ll,".18.".20*,".U/M1.".O8 
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So.  3189. 
Marks,  "1:^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


'(KHKI33 

'.oouoiio 


lit  MO 
l^OOD 


!lMlBB3 


23.  BM 

S4.0OO 
S4,E00 

a^ODO 

2S.KKI 
30.000 


CcMOral  ntntnarg. 

Tensile  atnni^b  pet  (qiitire  laeh  of  oHcIiib)  aeotioD ponnrig..   IIS.*^ 

Etiutio  limit  per  aqnftre  <ach  of  orij^al  aeolion do U.  iH 

£Iaii|»tlou  p«rliicb  after  rnpl are looh..    0  IJ33 

Blon^'atlon  per  Inch  under  eirain  at  fllMllollmtt do MIBfl 

KedQotton  in  dliuneter  at  point  of  rupture do  ...        .ftiM 

Reduction  in  area  aftor  mptnre,  parnentnin  of  original  aaotlail 3>.S 

PodtioDOf  ntptan ..  1".BJ  tinnn  Drct 

ChMJKMTot  broken  rarbM gTaniiUr;  allky  apotal  clr«amfer«DC* 

".ia,".<i<i,".ii,".ii,".«-,"49 
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DmmeteTf  ''.564. 
Bectionstl  area,  .25  sqaare  inch. 


No.  3190, 


Applied  liMMls. 


To/*/,    l^"^^ 


19.000 
19.500 

20,0t"0 
SO.S'JO 
21,. 00 

21,5t'0 
K,  ^^-"^ 
22,500 

23,000 
23,5«0 
24.000 

w.5yo 

25.U00 
25,500 
26,000 

28,500 


i,ooo 

3,000 
JO,  UitO 
J 3,  too 
20,  i'OO 
l^OOO 
30,  OOO 
35,000 

45,  OvO 

50,000 

51,  OOO 

62,000 

53,000 

54.  OOO 

^\  CHjO 

5Q,  0i*O 

57,  OOO 

5.H.  OOO 

50.000 

eo.ooo 

6^  Of>0 
6*.  OOO 

eG,ooo 
es,Oi^ 

70,000 
7-^000 
74,  OOO 
76,  OOO 
78.  too 
go,  OOO 

SI,  oC*0 
SG,0**0 
8S,  OOO 
90,000 
Qr^,  OyfO 

96,  OOO 

08.  oi>o 

lOO.  OOO 

lo^ooo 

lOfV,OuO 
107.080 


E1an8:ation 
per  inch. 


.000150 

.  000317 

.000483 

.000(>50 

.00 '800 

.000067 

.001133 

.001300 

.  0014«7 

.001633 

.001667 

,  001717 

.  001750 

.001800 

.  001867 

.  0(^2117 

.  0(>jr*i'0 

.  oo:j  I  oo 

.  003*500 
.  001417 

.  oor>rj50 

.  O07O00 
.  OOH  '.33 
,  009t'>67 
.  OllOOO 
.  012417 
.014167 
.  O15700 
.  017167 
,  0 1^*^33 
O*^0633 
.  0-22617 
.  024700 
.  0Jt>867 
.  029033 
.0333 
.  0167 
.  0400 
.0433 
.04  83 
.06:13 
^0617 
.  0700 
.1017 


STioeessiTe 

oloDsation 

per  loch. 


Inch. 
X 

.000150 

.000167 

.000160 

.000167 

.000150 

.000167 

.000166 

.  000167 

.000167 

.000166 

.0(K)O34 

.OOOOoO 

.000033 

.000050 

.0'MK)67 

. 00. 250 

.000383 

.000600 

.00<i:)00 

.001817 

.001133 

.001450 

.001333 

.001334 

.001333 

.001417 

.001750 

.001583 

.001417 

.001666 

.001800 

.001984 

.OOJ083 

.002167 

.002166 

.004267 

.0034 

.  00i3 

.0033 

.OO-'iO 

.0050 

.0084 

.0083 

.0317 


Permaneiit 
•et. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
6. 


SncoeMiye 

pecmanaDi 

•et. 


iBltiJillOild. 


XlMtloIinlt. 


Teufle  itrength. 


General  summary. 


incb  of  OTtfinAl  section poondi..  107,680 

TtnmleniTtTif^^  'P^lTJIT^'cti  of  original  seclion do....    55.000 

eSuc limit  P<»r  iMiuAreiw^^^     ^^^^       ^^,^.^ 

lloJ»fionpt'r  inch  a«»^™^in  at  elMtio limit do 001867 

foDSlSnp*rriDcUiiia«l«^-^t^,rnptnre do OM 

S^diTcaoDin  diameio^     robtoro,  per  centiun  of  original  aeotion 80.6 

R^dncnon  in  area  atter  nap 3".20  from  ueck 

oL,iTi€,n  of  rnptaro " 'J>w^^«    granular;  silky  ct-nter 

Character  of  Vf?.^''-eotion» o^.    -w,    .^^  ,    .n,    .n,    -vt 

Elongation  of  i"«-*»  **** 


310  TESTS  OF   IBON,  BTBEL,  AND  OTHER   MATERIALS. 

No.  3191. 
Marks,  *  ?'  f  * 
Diameter,  ".564. 
SectioDal  area,  .25  sqnare  inch. 


100. 0« 
llKt.OO« 
1113,820 


IM33 

07M 

tm 

MSO 
VIOO 

-__ 

Gmm-al  tummary. 

Tcnille  (treiiglb  par  >qiur«  tocb  of  orlrlnkl  Httloii -. ponacl*..  103.M 

B1»tlo  limit  per  nqiure  Inch  of  origlnaMoUon !7.(io....    (!,«• 

Elongiition  per  inch  after  rupture liifli..     0.1400 


BtdartloD  In  diunclf 


Po«lH ,._ 

Character  of  broken  mrtiUM 
BlDDcattau  of  Inch  asctiroi 


jlmtio  Umit 

point  of  rnplnre 

of  original  i« 
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Ko.  3152. 
Marks,  ^f^^ 
Diameter^  ''.564. 
Soctiooal  area,  .25  square  inch. 


/" 


Appiied  loadA. 


TotMl. 


I 


Per  Miiiare 
incb. 


JBIoDiratioD 
j)er  iocli. 


/ 


/ 


28,(100 
26,490 


I*ourtdJg. 

jo,ooo 

2iK  OOO 
?5,000 
30.  OfX) 
3-5,  oOO 

40.  OOO      i 

*->,  OOO    ; 

4e,0itO      I 

47.  O'JO 

48.  OOO      f 

49.  O^fO 
60,0**0 
51,  000 
52,000 

6j,noo 

54,000 
55,000 
56.  OtiO 

67,  000 
5;<,000 
69.  C-OO 
Gi»,  UOO 
OAOOO 
6«,000 
66.000 

68,  O'JO 
70,0<i0 
72,  OOO 
74,000 
78,000 
78.tH)0 
80,000 

8-i,i<00 

84, 000 

86,0oO 

88.000 

00,000 

92,000 

M,000 
96.000 
9i*,000 

100,000 

l'r2.ooo 

104.000 
106,900 


Tnek. 
0. 

.000133 
.  0<MrJ»i 
.  0'X)450 
.000633 
,  000800 
.  OOiJ9&7 
.OOIIS3 
.  0013I7 
,OOl4S3 
.0016I7 
,  CH>I550 

,  1901700 

.  €yOJOl7 
00'2^i00 

looJ4ir 

€>0  ?-*>-*^ 

;  oi^^Z 

"  015001*7 
" 0e0333 

\0350 

,04-53 
,0*83 

.oioo 

.  1017 


SaocMsivo 

eloDffation 

per  inch. 

Permaocnt 
set 

Saroesnive 
permanent 

IndL 
0. 

.000133 

.000150 

IndL 
0. 
0. 
0. 

0. 

0. 
0. 
0. 
0. 
0. 

Indk, 
0. 

.000167 

1     .  oooi8:i 

.000167 
.0001G7 
.000166 
.000184 

.000166 

.  oooo:(4 

.00003:1 

.  O00050 

.(MXWjO 



.000050 

.000100 

.000100 

1 

.000117 

.  000183 

.ooo'jn 

.000266 

.000617 

.0003.13 

.000500 

.000750 

.001350 

1 

.001400 

1 

.001417 

,001583 

.001667 

1 

.001667 

1 

.001600 

I 

.001500 

.001833 

.001917 

.002000 

.OO'JOOO 

, 

.  00.'200 

.  002716 

.002167 

1 

.0035 

■ 

.0033 
.0050 
.0050 
.0050 

.0067 

.0100 

.0317 

' 

1 

Remarka. 


InitiAlloAd. 


BlMtio  limit. 


Tensile  strength. 


General  9ummary, 

incb  of  oriRinal  section poundn . .  lO'i,  960 

Teorito  «treii«lb  per  sciiwe       ^  ^riginaTsectlon do  50  OaO 

Vl*«tle  limit  per  »q«*^®  trZ«T>- are inch..    0.  i:;>0 

KlSSp^l»^»'iS^/??ra"r«tel«tio lin.it .jo  ...  .OOITOO 

•Jonzation  per  11  cb  ^n^r  nolDt  of  roptnro do 104 

Ipdaciion  i  n  diawneter  ^\^  ^^re,  per  oenlum  of  original  section 3n.  5 

>t  dnction  in  area  alter  i^k'        o"  from  neck 

>o«tionof  riiptore  -      ''/J-e    pranular;  Hilkv  .  onter 

:S*riu:ter  of  brolteii  «wrri^ ".06,  ".07.  ".11,  ".14,  ".28*.  ".12 

Elongation  of  tocb  aocwo«» 
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No.  3153. 

Marks,  ^feo* 

Diameter,  ",564^, 

Sectional  area,  .25  sgaare  inch. 


A'ppUed  loads. 


TotoL 


Pound*. 

250 

1.250 

2,500 

8,760 

5,000 

6, 250 

7,500 

8,750 

10.000 

n,250 

11,500 

11,  750 
12,000 

12,  L'CO 
12,500 
12,750 
13,000 
l;J,  250 
13,500 
13,750 
14, 000 
14,250 
14,600 
14,750 
15,000 
15,i}00 
10,000 
1(5.500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,500 
26,000 
26,500 
27, 000 
27,500 
28,000 
28,410 


Per  BQuafe 
inob. 


Poundt. 
l.OuO 
6.000 
10,000 
15,000 
20.000 
26,000 
30,0u0 
35, 000 
40.  000 
45,000 
46,000 
47, 000 
48,000 
49,000 
50,000 
51,000 
52, 000 
53, 000 
54.  000 
65, 000 
56,000 
67, 000 
58,000 
69,000 
60.  000 
62, 000 
64,  000 
66,000 
68,000 
70,000 
72,000 
74.000 
76, 000 
7H.  000 
80,  000 
8l>,  000 
84,000 
86,000 
88.000 
90,000 
92, 000 
04,000 
96,000 
08,000 
100,000 
102, 000 
104,000 
106,000 
108.  000 
110. 000 
112,000 
113, 640 


Elongation 
per  Inch. 


Inch. 
0. 

.000167 
.000333 

.ooonoo 

.  0(;0('>83 
.000867 
.001050 
.001217 
.001400 
.  00ir)67 
.001617 
.OOI&'jO 
.001083 
.001717 
. 001767 
.OOlhOO 
.001867 
.001917 
.001983 
.00J117 
.  002233 
.  002333 
.002567 
.  002760 
.  002917 
.00>667 
.  004500 
.  003407 
.  00(5433 
.  007700 
.  009000 

.o:o080 

.011417 

.oiaooo 

. 014583 

.OIGOOO 

.017417 

.019100 

.  020917 

.  02'2oOO 

.024500 

.  026333 

.  028667 

.031250 

.  033333 

.0367 

.0417 

.0450 

.0500 

.0567 

.0650 

.0867 


Sacoeealve 

elon^Uon 

per  inch. 


Inch, 

.000167 

.000166 

.000.67 

.000183 

.00t)184 

.000183 

.  000167 

.000183 

.000167 

.000050 

.000033 

.000033 

.  000034 

.00U050 

. 000033 

.  00<  067 

.000050 

.000066 

.000134 

.000116 

.000100 

.  000234 

.000183 

.000167 

.000750 

.000833 

.000967 

.000066 

. 0C1267 

.  001300 

.001083 

.001:):^ 

.001583 

.001583 

.001417 

.001417 

.001683 

.001817 

.001583 

.002000 

.001833 

.002334 

.002583 

. 00-083 

.  003367 

.0030 

.0033 

.0050 

.0067 

.0083 

.0217 


Permanent 
set. 


IneK 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saooesaive 

permanent 

set 


0. 


ItUk, 


Initial  load. 


SbMtio  limit 


Tenaile  atrengtlL 


General  summary. 


Teusile  strength  per  aquareinch  of  ontrinal  section poands..  113,040 

Elastic  limit  per  Hquaro  inch  of  original  section do 64.000 

EIoDf^ntion  per  inch  aftor  niptnre inch..    0.0967 

EloDgation  per  inch  under  sti-ain  at  elastic  limit do 001983 

Redaction  in  diuineter  at  point  of  rupture do 064 

Redaction  in  area  after  rupture,  per  centum  of  original  section 21.4 

Position  of  rupture 2".35  iVi>m  nedk 

Charaoter  of  broken  surface granular,  radiating  ttam  a  dnU  spot  at  the  oireomfennioe 

Slongtttion  of  inch  sections ''.06»  <00^ 'MO,  "  J9*,  ".O^  ".M 
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Marks,  ^tt'm^ 
JDiameterj  ''.564. 
Sectional  area,  .25  sqaare  inch. 


KaSUMU 


/        Applied  Joada. 


250 
1,250 
2,500 

3,750 

5,01^ 

6,250 

7.5-0 

8.750 

10,000 

11,230 

ll,fiO0 

J  I,  7.30 

12,9  JO 

12,250 

12,*  0 

12,750 

13,  WO 

13,230 

II,  «0 

U75a 


17,U0U 
17,500 
IK  COO 

19,000 

20,  t^ 
2',5JJ0 
ZLOfO 
21,500 
22,l'00 
2i500 
21,000 
23,5^0 
2J,000 

24,5^ 
25.000 

28.000 
2tf,2J5© 


Per  square 
incii. 


1,000 
S,  OOO 
10,  OCO 
13,  OOO 
20,000 
25,€)O0 
SO,  OOO 
35p  OitO 
40.  OOO 
4.\  OOO 

^a,ovo 

47,  OOO 
4S,000 
49,  O*  »0 
50,000 
5l^OiJO 
&£,  OOO 

s:*,  OOO 

J>4.  VOO 
&5wOOO 
50,  0*>0 
37,iOO 

5&.  1  OO 
CO,  OOO 

6:2,  Oji> 

G-k,  Ol*0 

««,  *  oo 
es^oi  o 

70,OyjO 
72,  0*'0 
74,  Oi  O 
7CS,  OOO 
7«»,  Ot^O 

so,t>oo 

er^  0*50 

8f,000 

8t5,  O  .O 

j*8.  OOO 

OO,  OuO 

9--»,  OtiO 

Oi,  OOO 

Ot»,  OOO 

©8-  O  *0 
100,000 
lOA  04iO 
1U4.000 
XO^V20 


£loiisatiQii 
per  mch. 


IntiK, 
0. 

.000187 
.000333 

.  000500 

.  wami 

.Ot0«33 

.001000 

. 001167 

.  001367 

.  001533 

.(:01617 

.  to  1667 

,  001783 

.  001^83 

.002117 

,  0<>-'333 

.  OOl  .33 

.  <>02?-33 

.  rO{i07 

.  oo:<i50 

.  C»O40i.0 

.  o<:i3J3 

O*'4fe50 

.  O0.'-333 

.  Ot)''9>0 
.  OOioOO 

.  iM'S<;oo 

.  O  '1^-»17 
,  t»ii:;:i3 

.  014267 

.  oi.'>>33 

,017417 

019:^33 

1»-Jl083 

'  025333 
0-J7417 
01J9833 

'  03-067 
035333 

I  Oi^'i 
.0433 
.0183 

.o.-iss 

.0633 
.0750 
,OOoO 


elongation 
per  inch. 


0. 

.Gooie? 

.000160 
.000167 
.000167 
.000166 

.00tH67 
.000167 
. 000200 
.000166 
. OUOoSt 
. OOOOoO 
.0OOL16 
.000100 
.000234 
.  000216 
.OOOIIOO 
.  OOICIOO 

.  000  i:u 
.0<i02^3 
.00C55O 

.  000:t33 

.  eoo:>i7 

.0004H3 
.000617 
.00)360 
.001300 
.001317 
,001416 
.('OlSoO 
.001584 
'.Oil  1566 
.0!)ir>84 
.001916 
.001750 
.002100 
.0022.'50 
.002084 
.002416 
.002»<34 
.  00 J6G6 
.002967 
.0050 
.0050 
.0050 
.0100 
.0117 
.0200 


PannaaeBt 


Inok, 
0. 
0. 
t. 
0. 
0. 
0. 
0. 
0. 

.000083 


SneoaaolTa 

permanent 

aeu 


.000033 


Initial  kad. 


Blaatic  limit. 


Tanaile  strength. 


General  ttimmary. 


.—-y^  inch  of  original  section potinda..  105.120 

T«fflle«treD|?tl»l>«J^«W*^jj  of  original  section-  do  ...    45,0oo 

?SSb  limit  per  aap^^^^rapturo      -   inch..    0.1100 

^!S?^tion  pcf  inc"  «  J/r^ratVaJn  at  elastic  limit do OOloa 

w*«^?ioS  per  inch  Tipaerei^^^^^^p^^^^ ^^ ^^^ 

^zInct\on  iti  il'^i^^  27.6 

Ifdnctloo  in  area  att*-r  r«F 2  ".75  from  neck 

toeition  of  mptore  -  -  - -j.^5^ pranular;  Hilk>  cantor 

^'^^•^''of^S^^^  ".05,'.07.'M1.«.25*.     10.".08 
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ITBW  HOOP  A4. 


No.  3362. 

Marks,  «?i^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pounds. 
250 
1,250 
2,500 
8,750 
5,000 
6,250 
7;500 
8.750 
10.000 
11,250 
12,500 
12.750 
13,  OCO 
13,250 
18,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.  £00 
16,000 
16,500 
17,000 
17,500 
18,(00 
18, 500 
10,000 
10. 500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,5U0 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26.000 
26,500 
27,000 
27,500 
27,880 


Per  sqaare 
incD. 


Pounds. 

1,000 
5.000 
10,000 
15, 000 
20.000 
25.000 
80,000 
85,000 
40, 000 
45,000 
50, 000 
51.000 
52,000 
63,000 
54,000 
53,000 
56,000 
57,000 
58,000 
59, 000 
60,000 
62.  OUO 
64.000 
06,000 
68,000 
70,000 
72,000 
74,000 
76.000 
7a  000 
80,000 
82,000 
84,000 
86,000 
88,000 
90, 0'JO 
92,000 
94,000 
06,000 
08,000 
IOC,  000 
102,000 
104,000 
106,000 
108.000 
110,000 
111.560 


KloD  Ration 
per  inch. 


Inch. 
0. 

.000117 
.000283 
.000460 
.000617 
.000783 
. 000050 
.001100 
.001267 
.  001433 
.  001600 
.001617 
.001650 
.0016a3 
. 001750 
. 001783 
.001833 
.001807 
.001983 
.002133 
.  00253.{ 
.  00:U50 
. 004583 
.005883 
. 007083 
.008517 
.00O8')3 
.011133 
.012500 
.014107 
.  0l56:i3 
.0170H3 
.018667 
.020450 
.  022167 
. 024167 
. 026250 
.0283 
,0317 
.0350 
.0383 
.0433 
.0467 
.0517 
.0567 
.0688 
.0067 


Sacceaaive 

elonjration 

per  inoh. 


Inch. 

0. 

.000117 
.000166 
.  000167 
.  000167 
.000160 
. 0001C7 
.  000150 
.  (:Q0167 
. OOolCO 
.  000167 
.000017 
.  000033 
. 00a033 
.  0O00C7 
. 000033 
.  OOOOiW 
.000034 
. 000116 
.  000150 
.000400 
.000917 
.  001133 
. 001300 
.  001200 
.  001434 
.  001316 
.  001300 
.  001367 
.001C67 
.001460 
. 001450 
.001584 
.001783 
. 001717 
.  002000 
.  002083 
.002050 
.0034 
.0033 
.0033 
.0050 
.0034 
.0050 
.0050 
.0116 
.0284 


Permanent 
aet. 


SacceaaiTo 

permanent 

aet 


.  Jn«A. 

0. 
0. 
0. 
0. 

0. 

0. 

0. 

-.000017 
-.000017 


Inch. 


0. 


-.000017 
0. 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tonslle  strenKth  per  sqnare  inch  of  original  section pen nds . .  Ill ,  560 

Elastic  limit  per  Hcnaro  inch  of  original  section do. . . .     57, 000 

Elongation  per  inch  after  rnptnre inch..    0.1283 

Elongation  per  inch  under  strain  at  elastic  limit do .00186? 

Reiluction  in  diameter  at  point  of  rnptare do 134 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture I'MOfrom  neck 

Character  of  broken  aurface silky;  granular  at  clrcunference 

Elongation  of  inch  sections ".26*,  ".17,  ".11,  ".08^  ".08,  ".07 
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No.  3363. 
MarkB^  *t'm* 
Diameterj  ^'^64^ 
Sectional  area,  .25  sqaare  inch. 


Applied,  lomda. 


Tift^L 


1,250 

2.500 

3^750 

5,000 

fi,230 

7,500 

10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,600 
13,750 

u.oeo 

14,250 
11.  HO 

11,750 
,  15,0(» 
U.SQO 
16,000 
1«,SOO 
17,000 
17,500 


18,500 

19,000 

i  19,300 

'  20,000 

ai.-'ioo 

21,000 

21,500 

23,000 

22,500 

23,000 

23.500 

21,000 

24,500 

2S,000 

25,600 

28,000 

28,500 

27,000 

27.500 

28.000 

28,260 


/ 

incJb. 


per  ineh. 


I 


3,000 
20,000 

is,ooo 

20,000 

25,000 

30,0i)0 

35,000 

40,000      i 

4%  OOO      I 

50,000 

51,000      / 

52^000      I 

53,000 

54,000 

55,000 

56,000 

67,000 

58,000 

59,000 

60.000 

02,000 

w,ooo 

06,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

S2,0iJO 

M,0OO 

86,000 

88,000 

90,000 

92.000 

94,0CO 

06,000 

98vOOO 
100,000 
102,000 
104,000 

106.000 

108.  OOO 

110,000 

112,000 

113,040 


Ituh. 
0. 

.000117 
.000300 
.0O0467 
.OO0633 
.OOOfOO 
.  00<;967 
.  001133 
.001300 
.  001450 
.  001633 
.  001667 
.  0O1717 
.  0O1750 
001800 
.  001833 
.  001917 

,  aotiooo 

.  002400 

003433 
*00-1417 
I  OOS700 
.  0O6850 

.  4>oaoB3 

009450 
;  010107 

oiioi'^ 

OX3^«3 

014G67 

'  Ol*52O0 

'  OX7750 

OX0283 

Io2ll«7 

:  034917 

.  o--r7i67 

OtJO250 

'  03X750 
'  O3S830 

l0383 

,0433 

.04^7 

.05X7 

0«X7 

.07X7 

.ooso 


Saooesrire 

elonitatloii 

per  inch. 


Inch. 
0. 

.000117 
.000183 
.000167 
.0U0166 
.000167 
.000167 
.000166 
.000167 
.000150 
.000183 
.000034 

.  oooo:>o 
.  o(joo:i3 

. 100050 
.000033 
.  000(184 
. 0C0083 
.0C02J7 
'  -OOOlha 

.  OOOL'67 
.  0O0816 
.000934 
. 001283 
.001150 
.001233 
.  001:J67 
.000717 
.001750 
.001;^ 

.001384 
.00 1533 
.  O015.'i0 
.  001533 
.001884 
001750 
.002000 
.  002250 
.002083 
.002500 
.001080 
.002470 
.0050 
.0034 
.0050 
.0100 
.0100 
.0233 


PennftneDt 
set 


IneJL 


SoooeflsiTe 
permaDeot 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 


Inch. 


Semarlu. 


Initial  load. 


Slaatlo  limit 


Tensile  strength. 


General  summary, 

^^  ^^y  .onAre  incb  of  original  section pounds..  113,040 

Tenaile  f^trenfftli  I^J^  "j*'^cU  of  original  section do  ...    55,  ooo 

ElaatVcUmi*P«-rrafi5ferraptTare  .........      iud...    0. 11(17 

Klonssatlon  per  incn  aii«^  ^^^  in;,  t  elastic  ]^J^^^ ^j^^ ^^^^^^.^ 

tloniationpeTtoc^^iu*^        .^^^l-ruptore......     do 104 

Ueilaet  ion  m  **^™® i^ff-  -.MttLro,  per  centum  of  original  section .   .        33.  5 

lleduclionltt  area  alter  rei''    3". 20  from  neck 

Poaili  Tttof  rupw^-^l^^^je granular,  silky  center 

fcW^5,?i?Scr»^oiUi ".07/ .09,   '.26*  'M4.  '  .07,  '  .07 
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No.  3364. 

Marks,  *r^;^* 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loftdB. 


Total. 

Per  sqtuire 
incn. 

Poundi. 

Poundt. 

250 

1,000 

1,250 

5,000 

2,600 

10,  OlO 

3,750 

15, 000 

5.000 

20,000 

6,250 

25,000 

7,500 

30,000 

8,750 

35,  LOO 

10,000 

40,000 

11,250 

45,000 

12, 500 

50,  Ol  0 

12,750 

51,000 

18, 000 

62, 000 

13,250 

53,000 

13, 500 

54,000 

13.750 

65,000 

14.000 

56, 000 

14, 250 

57,  too 

14,500 

68,000 

14,750 

69,000 

15,000 

60,000 

15,500 

62,000 

16,000 

64,000 

16, 500 

60,000 

17, 000 

68,000 

17.500 

70, 000 

18,000 

72, 000 

18,500 

74,  OUO 

10,000 

76, 000 

19.500 

78,000 

20, 000 

80, 000 

20. 500 

82,  OuO 

21,000 

84,000 

21,500 

86,000 

22,000 

88,000 

22, 5U0 

00,  COO 

23,  COO 

02, 000 

23  5i.O 

94.000 

24,000 

96.000 

24,600 

98,000 

25, 000 

100. 000 

25.500 

102,000 

26,000 

101, 000 

26,500 

100. 000 

27, 000 

108,000 

27,500 

110,100 

28, 000 

112,  COO 

28.420 

113,680 

EloDjzation 
per  inch. 


JneK 
0. 

.000150 
.000317 
.011600 
.000C67 
.000817 
.  001.983 
.001107 
. 001317 
.  001483 
.001607 
.0017C0 
.  001733 
.001767 
.  0018U0 
.001867 
.001917 
.001067 
.  002083 
.  002233 
.  002407 
.003167 
.004167 
.005333 
.006667 
.  008083 
.  009-JOO 
.0105(0 
.011750 
.013JG7 
.014583 
.  OlGf  83 
.  017500 
.010133 
.  02<i833 
. 022600 
. 024583 
.0J6667 
.028750 
.031000 
.0350 
.0383 
.0117 
.0450 
.0517 
.0600 
.0717 
.0833 


Snoceseiye 

elongation 

per  incb. 


Inch. 


0. 


.000150 

.000167 

.000183 

.00l»lf.7 

.  000150 

.  000106 

.000184 

.  000150 

.OCOlfiO 

.000184 

.  0000:^3 

.000033 

. 000034 

. 00C033 

.  0000t)7 

.  OUOOuO 

. 000050 

.OOOilO 

. 000150 

.  000234 

.  000700 

.  OOICOO 

.001166 

.001334 

.001416 

.001117 

.001300 

.  OOl'JSO 

.001517 

.001316 

. 001500 

.001417 

.  001033 

. 001700 

.  001707 

.001983 

.  002U84 

.002083 

.  002250 

.0040 

.0033 

.0034 

.0033 

.0007 

.0083 

.0117 

.0116 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Socceaniye 

permanent 

Bet, 


Inch, 
0. 


Kemarks. 


Initial  load. 


Elastio  limit. 


Tensile  strength. 


General  summart/,' 

Teneile  strength  per  sqaare  inch  of  original  seotion pounds. .  113, 680 

ElaMlc  limit  per  6qanreinchof  original  section do 57.000 

l":ioDi:ation  prr  inch  after  rapture  inch..    0. 1183 

Eloncration  per  inch  under  Rt rain  at  elastic  limit do 001967 

1  .'(Mlnction  in  diameter  at  point  of  rupture  do 104 

deduction  in  nrca  after  rupture,  per  centum  of  originiil  section 33.5 

Position  of  lupture 2".75from  neck 

Character  of  broken  surface granular;  silky  center. 

Elongation  of  inch  sectiona ".07,  ".12,  ".27*,  "-10, '".08,  "M 
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No.  3365. 

D/a  meter,  ''.564. 

SfCtioual  area,  .25  square  inch. 


/       Applied  losdB. 


6,2M 
7,5t)0 
8,  7jO 

10,  mtO 

1 1.  JdO 

12,  roif 
12, 7no 

13.  W4) 
13.230 
13.5iiO 
13,750 

U(00 

11.750 
.5.0"0 
]J^50O 

16,(109 

17,0uO 
17.500 
RiOO 
l«,5c« 
19,(00 
19,5iJO 
20,000 
211,500 
21,000 
21,500 
22,WJ0 
22.5t)0 
23.000 
23,500 
24,000 

24.5«^0 
25,000 
25,r.0O 

26.000 

26,500 
27,00O 
27.500 
27.600 


/  Per  aquiir© 
/        ineii. 


J,  Ot.O 
5.  Oi  O 
10,0  O 

ir>.  t'OO 
I'O,  ctio 
*2j,  Ot>0 
3f>,  OOO 
33,  C'O'J 
40,  OOO 
4'*.  t-»<>0 
fO,  trOO 
51,  too 
5J,  Oi  O 

r»4.  OOO 
&.-^  ooo 

56,  OOO 
67,  OOO 
bS,OjO 

S.K  Ot'O 
60,000 
62,  COO 
G4,  OOO 
€56,000 
6H,  OOO 
70,  Oi»0 

74,  COO 

76,000 

7i*,  OOO 

JiO.  O'  O 

82,000 

&4,0*»0 

8t^,  OOO 

8S,*20 

90,000 

9:2,000 

9T,000 

OB    000 

i©o',  000 

102,000 
106.000 

aoa.000 
u.0,400 


— 'Elongation 
I    per  inch. 


Inch. 
0. 

.  OO-'ll? 
.  OiHi3(J0 
.OaOJGT 

.ooo»oo 

.  IH  >u967 
.001133 
.  (yMMl 
.  U01467 
.  U01(*33 
.  rOlG07 
,  0<J1733 
.  OOlHiiO 
.OOl8f3 
.0  '1J»83 

002:100 

.  003167 
.  003617 
.  OUU33 
.00.">417 
.  006667 
.  0O7717 
.  OO9000 
.  O . 02^3 
.  01 1583 
.OL3UO0 
.0 14217 
.015067 
.  0 1 7U00 
,Ol«H)0 
O-J0633 
.  0*2*2500 
.  Oli4417 
.020333 
.028500 
.030067 
.  033167 
.0367 
.0400 
.0450 
.0500 
.0567 
.OC67 
.0867 
.0083 


Sac«e8«iTe 

elon{;ation 
per  inch. 


.000117 
.0(0183 
.000167 
.000166 
.00UIC7 
.  I'0ulti7 
.000106 
.000181 

.ooot:)0 

.0<0I6d 
.000(134 
.OOlbGO 

.  OO1  (107 
.00M»S3 
.000100 

.tMto;u7 

.000484 

.000150 

.  000516 

.001284 

.001250 

.001«»50 

.0012^3 

.  0*)12><3 

.0013UO 

.001417 

.001217 

.001430 

.001333 

.O0I8OO 

. 001833 

.001807 

.001917 

.001916 

.002167 

.002167 

.002500 

. 003533 

.0033 

.0050 

.0050 

.0007 

.0100 

.0.00 

.0116 


Permanent 
set. 


JndL 


0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 
0. 


SacceMlre 

permanent 

•eU 


&  '  Initial  load. 


Elastio  limit. 


Tensile  strength. 


(xtiMraX  •ttminary. 


T«B»^® 


-    «— ^  gatiaT©  inch  of  original  section pounds.. 

0treTipn^  P^*  "I»  inch  of  original  section do.... 


iS^icUmitP**T«^Stormptnre:. \ inch 

Blou  atlonper  J^"  ^^^^^  strain  at  clastic  limit <lo 

EloiiSE»t^oii  l>er  tn«. "        ^  point  of  mptare do. 


110,400 

51,  000 

0. 1233 

.001C07 

.124 

39.2 

2".  80  from  neck 


After  roptnre,  per  oentam  of  original  section 

Itcdacrtion  m  *^^^         ; 

Position  of  i2ip»'"iT*  Vnrfjice silky:  interspersed  with  granular  metal  at  circnmforence 

Cbanicter  of  bToJ^n^^         ^ '08, '  .OS/Ml,  ".30',  UO,  ".07 
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HOOP  A«. 

No.  3076. 
Marks,  8,^»j^» 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundt. 

260 

1,250 

2,500 

S.750 

6,000 

6,250 

7.600 

8,750 

10, 000 

11,250 

12,600 

12,7r)0 

13,000 

18,250 

13, 600 

18,750 

14,000 

14, 2.00 

14,500 

14,750 

15,000 

15. 500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19, 000 

19,000 

20,000 

20,500 

81, 000 

21,500 

22,000 

22,500 

23,000 

23,500 

24,000 

24, 500 

25,000 

25, 600 

16,(00 

26,600 

27,000 

27,030 


Per  square 
inob. 


Povnd$. 

1,000 

6,000 

10,000 

15,000 

20,000 

25,000 

80,000 

85,000 

40, 000 

45,000 

60.000 

51,000 

62,000 

53,000 

54,000 

66,000 

66,000 

67, 000 

68,000 

59,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78, 000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92, 000 

94,000 

96,000 

98,000 

100,000 

102, 000 

104, 000 

106, 000 

108,000 

108^120 


Elonffation 
perinolL 


Inch. 
0. 

.000117 
.000283 
.  000433 
.000600 
.  000767 
.000933 
.001100 
.001283 
.001450 
.  001633 
.001667 
.001700 
.  001750 
.001833 
.00)933 
.002100 
.002383 
. 002833 
.  003417 
.  004250 
. 005667 
.006867 
. 008250 
.  009667 

.onooo 

.012367 

.  013967 

.015500 

.017167 

.018800 

.0:0583 

. 022500 

.024667 

.020750 

.  029183 

.&')33 

.0367 

.0400 

.04.-0 

.  0500 

.0550 

.0617 

.0717 

.0983 

.1083 


SncoesslTe 

eloBjcation 

per  inch. 


Jneh. 

). 

.000117 
.000166 
.000150 
.000167 
.000167 
.000166 
.000167 
.000183 
.000167 
.000183 
.000034 
.000033 
.000050 
.000083 
.000100 
.000167 
.000283 
.000450 
.000584 
.000833 
.001417 
.001200 
.001388 
.001417 
.001333 
.001897 
.001600 
.001533 
.001667 
.001683 
.001783 
.001917 
.002167 
.002083 
.002383 
.004167 
.0034 
.0033 
.0050 
.0050 
.0050 
.0067 
.0100 
.0266 
.0100 


Permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saecessive 

permanent 

set. 


0. 


TtuH 


BemarlLS. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


GenarcU  summary, 

Speciflo  gravity 7.8528 

Hardness S3. 17 

Tensile  strength  per  square  inch  of  original  section ponods. .  108, 130 

Elastic  limit  per  sqnare  inch  of  original  section  do 53, 000 

Elonsjalion  per  incn  after  rupture inch..     0. 14G7 

Elongation  per  inch  under  strain  at  elastic  limit do 001750 

Kcduction  in  diameter  at  point  of  raptnre do 104 

Kctluction  in  .irea  after  raptare,  per  centum  of  original  section 33.5 

Position  of  raptnre 2".70  from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections , , , ".00,  ".10,  ".14,  ".»*.  ".16>  MO 


5r>2o>%  <S^eeZj^.£,.J^c/l^& 


J^^bopJ9*s 


c?^.  Z^cT 


N  E*  Ho  16  50, 1. 
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No.  3077. 

Marks,  ^T.'o* 
Diameter,  ''.564. 
Sectiona,!  area,  .25  square  inch. 


applied  Ifmdm, 


17.000 
17,500 
18,000 
18,500 
I9.t«0 
W.A'O 
M,  OliO 
2»i,5O0 
21.t'00 
21.500 

22.500 
2».000 
23,500 
24.CKX) 
24,500 
26,0O0 
2-.,  500 
28,0  0 
20,500 
27,000 
17.500 
28,000 
28,490 


Per 
inc. 


Ban 
I  en. 


1.000 

&,ooo 
]0.  ooo 

20,000 
2^000 
30,000 
33,000 

40,€fOO 
4S,000 
fiO,000 

51,000 

S'2,  000 
S3,  000 
54*  OOO 
5«5,  000 
SO,OCO 
57,000 
&i*,  000 
5i»,  000 

eo^ooo 

02,000 
G4.,000 

00,000 

OS,  000 
70,000 

72.0UO 
74,000 
70.000 
7B,OCfO 

eo,o^}0 

82,000 

s*,ooo 

86.000 
8S,000 
90.000 

94,000 

^^^^ 
98,000 

100.000 

1U2.000 

lOrt.  000 
108.000 
J 10,  OoO 

lit  900 


Stioii 
ch. 


a 

.000160 

.000333 

.000483 

.000650 

.000833 

.001000 

.001183 

.001350 

.  001517 

.001683 

.  001717 

.  0017G7 

,  001H17 

.CM>]850 

.  001900 

.  OOI1I33 

.00*2000 

.  002083 

.  0021 50 

.002317 

.0O2917 

.004000 

.005167 

.004(417 

.  007633 

009000 

.010417 

.  011833 

.  013167 

.  O14750 

016:iOO 

I  017683 

,  019167 

,  021067 

022833 

I  024*<33 

027083 

'  O29'J£0 

.0317 

.  0368 

.  0^92 

.0433 

.0467 

.  0517 

.0600 

.0700 

.1050 


SofloeflaiTe 

elongation 

perinelL 


XIMM* 

0. 

.000150 
.000183 
.000150 
.000167 
.000183 
.000167 

.oo<nK3 

.000167 
.000167 
.0(K)166 
.0000:)4 
.000050 
.000050 
.000033 
.000050 
.000033 
.000067 
.000083 
.000067 
.000167 
.000600 
.001083 
.001167 
.001250 
.001216 
.001307 
.001417 
.001416 
.  00i:i34 
.001583 

.ooi6r>o 

.001383 

.001484 

.001900 

.001766 

.002000 

.002250 

.002167 

.002430 

.0041 

.0034 

.0041 

.0034 

.0050 

.0083 

.0100 

.0360 


Mt. 


0. 


SaooeMlTO 

peimanant 

aei. 


0. 


InitUllood. 


BkMtio  limit. 


Tensile  strength. 


General  eummary. 


,-^  inob  of  original  section ponnde..  113.060 

T^^WettdT^^^V^^  T^^w^  of  oTigiixad  McUon do...    50,000 

Za^Uc  ^m\%T^^  ^V^'^TfLj^^ptTiTe inch..    0.lLh3 

pLiiionof  mptare.----i^-^" granular;  silky  contor 

CU^?cr  of  l>rol.e»^rtoco ^ ".07/5:09, 'MO,  ".24,  ".18,  ".09 
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Marks,  '^^ 

Diameter'  ^'.564. 

Sectional  area,  .25  square  inch 


No.  3078. 


Applied  loads. 


TotaL 


Per  square 
inon. 


Elonf^tlon 
per  inch. 


SaooeMire 

elongation 

per  inch. 


Permanent 
set. 


SaooeaslTe 

permanent 

Bet. 


Bemarka. 


Pound$. 
250 
1,250 
2,500 
8,750 
5,000 
e,250 
7,500 
8,750 
10,000 
11,250 
12,600 
12,750 
13,000 
13,250 
13,600 
13,750 
14,000 
14,250 
H600 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21.000 
21,600 
22,000 
22.600 
23,000 
23,500 
24,000 
24,600 
25,000 
25,600 
26,000 
26,600 
27,000 
27,500 
27,700 


Paundt, 
1,000 
6,000 
10, 000 
16.000 
20,000 
25,000 
80,000 
85,000 
40,000 
A  000 
60,000 
61.000 
63,000 
53,000 
64,000 
56,000 
56,000 
57, 000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82, 000 
84,000 
86,000 
88,000 
90.000 
92, 000 
94,000 
06,000 
98,000 
100,000 
102, 000 
101,000 
106,000 
108,000 
110,000 
110,800 


Inch. 
0. 

.000150 
.000388 
.000500 
.000667 
.000833 
.001000 
.001167 
.001350 
.001533 
.001(83 
.  001717 
.001767 
.001817 

.ooisro 

.001933 

.  002000 

.  002167 

.002500 

.002867 

.003533 

.004700 

.005917 

.  007167 

.008533 

.000750 

.011117 

.012450 

.013917 

.  015500 

.017000 

.018617 

. 020350 

.022167 

.024100 

.026417 

.028833 

.030867 

.  033617 

.0367 

.0400 

.0467 

.0600 

.0567 

.0667 

.0833 

.1117 


Inch, 
0. 

.000150 

.000183 

.000167 

.000167 

.  000166 

.000167 

.000167 

.000183 

.000183 

.000150 

.000034 

.000050 

.  000050 

.  000033 

.000083 

.000067 

.  000167 

.000333 

.00^367 

.000666 

.001107 

.001217 

.001250 

.001366 

.001217 

.001367 

.001333 

.001467 

.001583 

.001500 

.001617 

.001783 

.001817 

.001033 

. 002317 

.002416 

.002034 

.002750 

.003083 

.0033 

.0067 

.0033 

.0067 

.0100 

.0166 

.0284 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


Ineh. 


0. 


Initial  load. 


.000017 


ElaaUo  limit 


Tensile  strength. 


. 


General  eurnmary. 


TensQe  strength  per  sqnare  inch  of  original  section pounds..  110, 

Elastic  limit  per  sqaare  inch  of  original  section ...do  ...    M,OO0 

Elongation  per  Inch  after  rapture inch..    0l1333 

Elongation  per  inch  under  strain  at  elastic  limit do 001850 

Reduction  in  diameter  at  point  of  rupture do 104 

Redaction  in  area  after  rupture,  per  centum  of  original  section 83.8 

Position  of  rupture 2".00  fh»m  neck 

Character  of  broken  surfkoe granular;  silky  center 

l^on^tion  of  inch  sections ,.*.07,".09.".13,''.2»»/U3,''.0« 
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Ko.  3078^. 

XVaxneter,  ''.5M. 

Sectional  area,  .25  sqaare  inch. 


I 


Per  Ban 
inoh. 


per  ineli. 


s,ooo 

10,  ooo 
15,  OoO 

'25,000 

20,000 

3r>,0OO 

40.  OOO 

45,  OOO 

50,000 

51,000 

S2,0O0 

t^l.OOO 

5i.0tH} 

55,  UOO 

5^,000 

57.000 

5^,000 

19,  OOO 

60  000 

61.000 

«:;ooo 

M.<00 
66,000 
68,000 
70,0»O 
72,000 
74.000 
76.000 
78,000 
hO.OOO 
gJ,0K> 
84,000 
86,  OjO 
8<.0U« 
90.000 
02,000 
04,  OOO 
0«,  0<lO 
08.000 
100.  OOO 
10',  OOO 
104.  OOO 
100,000 
108,000 

112.  «2t 
iia,48o 


J'nch. 
0. 
,000117 

.  oo  >-'8n 

.  0:0i50 
,  O0J*il7 
.  000  7H3 
.  0<H>967 

.OOll'f^* 
,OOJ"=?l7 

.  oote'''*o 

.  0017  'O 
,  OOI7H3 

.  ipoiso'^ 

OOJOOO 

'oo  oaT 
.  ooJ7r>o 

.  oo  .Tf>0 

,  oo  iO '»o 

.  OOG-dO 

.  OOTO<»7 
OOflOOO 

"  O  i  O.'**'^ 

■  o'i8e7 

:oi3  o*> 

.  OI-lBOT 
OltirVOO 

•  oiB*»oo 

'  oio^*i' 
.  o2ir>23 

02  '0«7 

'o  -^ic 

.O  .33 

.o**«7 

.0400 
.0*50 

.or-oo 

.0o50 
.OtlCTJ 
.0890 
.lOJO 


9aocM8lTe 

eloot^ation 

per  inch. 


Inch. 
0. 

.000117 
.0UOIG6 
.00.1167 
.000107 
.001166 
.000184 
.000166 
.0<)()184 
.000166 
.0<JOI67 
.0000  {3 
.()0(K)67 

.  (K)()o  :* 
.  00.  K)  ;4 
.  uooii:>o 

.00003:i 
.  00<X).')0 
.  0  KlOO 
.00006/ 
.OOOllii 
.00j_'34 
.  OOO  i-M 
.00.000 
.OOil'OJ 
.001  00 
.001417 

.ooi'«3:t 

.00.5*1 
.00ij84 
.001433 

.ooi.'y57 

.00!6j'J 

.00 1500 

.00l!»17 

.001666 

.  0020H4 

.00  106 

.002333 

.00J583 

.00J360 

.00(4 

.0013 

.0050 

.00  0 

.ooriO 

.0117 
.0183 

.oaoo 


Pemianent 
aet. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000017 


SiicoessiTO 
peruiMient 

M»t. 


Inch, 


0. 


BobitIh. 


Initial  load. 


.000017 


ElMtic  limit 


Tenaile  strength. 


General  Bummary, 


^.^  inoh  of  original  section pounds..  112,480 

•'•'"SfJwof  orijnnal section do  ...    59,000 

.5teUmltperacma,roU»^ i     h        0  l   17 

SStian  per  to^*f«5J™S*in»t«^"o  limit do  ...  . 0(2007 

^^«ti5ertoc^^«?tf^ointofr-iptare do  104 

<5d3Sl<m  in  di»met«riij^^^^^p^r^^nt^nj  of  original  section :,;;.,.;         '^'^'^ 

edactkm  in  »ro*  ^^^^  - 2".:J5  from  mok 

OBitioii  of  Ttap^ttre   --;ri_'    irrimnlftr;  Hilky  cont.'r 

^iTeier  of  \*co%tei»  ^^V^        ".00,  ".19,  ".21',  ".11,  ".10.  ".09 
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HOOP 


No.  3079. 

Marks,  ^t/m* 

Diameter,  '^564. 

Sectioual  area,  .25  square  inch. 


Applied  loAda. 


Total. 


Pounda. 

250 

1,  2:k) 

2,600 

3,750 

5,000 

6.250 

7,500 

8,750 

10.  OUO 

11,250 

12,500 

12, 750 

13,000 

13,250 

13,500 

13, 750 

14,000 

14,250 

14,500 

14,750 

16.000 

15,250 

15.500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,U00 

20,500 

21,000 

21,500 

22.000 

22,  .'00 
23,000 

23,  500 
24,000 
24.500 
25.000 
25,500 
26.000 
26,500 
27,000 
27,500 
28,000 
28^440 


Per  saaare 
inch. 


Poundi. 

1,000 

5.000 

10,000 

15,000 

20.000 

25,000 

80.  UOO 

35,000 

40,000 

45.000 

60,000 

51,000 

62,000 

53,000 

64,000 

55,000 

58.000 

57,  01)0 

68.000 

59,000 

60,000 

61,000 

62,000 

64  000 

66,000 

68,000 

70,000 

72,000 

74.000 

76,000 

78,000 

80.000 

82.000 

84,000 

86.000 

88,000 

90.000 

92. 000 

94.000 

06,000 

08.000 

100.000 

102,000 

104. 000 

106,000 

108,000 

110,000 

112,000 

113, 760 


Elongation 
per  inob. 


Inch, 
0. 

.000133 

.  000.(17 

. OOO'OO 

.000050 

.  000817 

.000983 

.001167 

.00i:}33 

.001300 

.  001667 

.001717 

. 001750 

.001783 

.001817 

.001867 

.001917 

. 001950 

.  OOJOOO 

. 002050 

.  002300 

.002733 

.  003233 

.00t2a3 

. 005667 

.000833 

.  008083 

.009400 

. 010767 

.01. 0.30 

.013350 

.014917 

.016417 

.  017933 

.019383 

.  021 167 

.  023107 

.02 -.200 

. 027333 

.029667 

.  032333 

.034700 

.0383 

.0417 

.0467 

.0533 

.0617 

.0700 

.0983 


Sacc68Bive 

elongation 

per  inch. 


Inch. 
0. 

.  0001.^3 
. 000184 
.  000183 
.OOOl^H) 
.  000167 
.000106 
.000184 
.  000166 
.  000167 
.000167 
.000050 
.000033 
.  0U0033 
.000034 
.OUOOSO 
.000050 
.0U0O33 
.  010050 
.  000050 
. 000250 
. 00U433 
.  000.>00 
. 0U1050 
.001384 
.001166 
.001250 
.001317 
. 001367 
.001183 
.001400 
.001567 
.001600 
.001516 
.001650 
.001584 
.002000 
.  002033 
.  002133 
.002X34 
.002066 
.002367 
.0036 
.0034 
.0060 
.0066 
.0084 
.0083 
.0283 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


I 


Snooesaive 

permanent 

eel. 


Remarks. 


Inch, 
0.       <  Initialload. 


Blastic  limit. 


Tensile  atxength. 


Oeneral  gummary. 

Specific  gravity 7.8511 

Hardness 24.60 

Tcnsilo  strength  per  sqnare  inch  of  original  section ponnds..  113,760 

Eltisticlimit  per  sciaaro  incli  of  original  section do  ...    59.0UO 

Elongation  per  inon  afierraptni*e  inch  .     0. 12i7 

£  ongatioQ  per  inch  ander  strain  at  elastic  limit do  ...  .00  O&O 

Bcdoction  in  diameter  at  point  of  ruptnre do  ...        .  J04 

Redaction  in  area  after  ruptnre,  per  centum  of  original  section 33.5 

Position  of  mpinre At  middle  of  aton 

Character  of  broken  sturfaoe granular;  ailky  oeater 

Elongation  of  inch  seetioiu ".08,  ".09,  ".23*,  «.  17. ''.09,  ".07 


l\      \ 


\. -  30.-^S 


H  Ex  No  IS  SO,  I. 


TESTS  OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


:i23 


Marks,  ^^'^ 

Sectional  area,  «26  aqaare  inch. 


No.  3080. 


/       Applied  lomdM, 


TataL 


Per  aau 
incll. 


J3lofi|CAt]<ni 
per  inob. 


1,000 
S,0OO 

10,  000 

15,000 

20,000 

2S,000 

30,000 

35,  000 

40,000 

45,000 

60,  000 

51,000 

5Z0O0 

S3,OO0 

54,000 

55,000 

M,000 

57,000 

5S,000 

59,000 

CO.  IKK* 

61.000 

62:000 

C3.000 

61,000 

66,000 

68,  fiOO 

70. 000 

7i000 

74.000 

76,000 

7S.0-J0 

0).OOO 

W,0»!0 

84,000 

gs.ooo 

9),  000 
92,000 
W,000 
96,  00»> 
98.000 
lOiJ.OOO 
102,000 
104,000 
106,000 
108,000 
110,000 
11*2,000 

114,000 

115.560 


JFndL 

.000167 

.000333 

.  000500 

,000607 

.  000833 

.  O01OI7 

.  00 i^OO 

.ooiasi 

.O01517 

.  0016S3 

,001717 

.OOl7a7 

OOlfiOO 

.001BJ3 

,OOl9±7 

.  00 1  i>50 
002000 

'  ooiior^o 

I  ooti  1 00 

002107 
OO.i'2B3 

:  003i^0 
000  K«7 

'  oo*:yO<yo 

000333 
010€507 
5lt»Oi*3 

010*30 

"  O  J^i333 
"  O^  '»333 

:  03ii^33 

.©♦oo 

.0433 
.04e7 

.0513 

.1017 


SaooeMiye 
elimsfttioii 
porinch. 


0. 

.000167 
.000106 
.000167 
.000167 
.OOOlflO 
.000184 
.000183 
.000167 
.000150 
.OOOIM 

.oooa'H 

.000050 

.000033 

.000^83 

.000034 

.000030 

.000033 

.000050 

.000050 

.000050 

.OU0067 

.  000116 

.  000250 

.000407 

.001117 

.001466 

.  001'>S4 

.001133 

.001333 

.001334 

.001416 

.001367 

.001467 

.001333 

.  001567 

.001683 

.  001633 

.002000 

.002000 

.  002084 

.002250 

.002666 

.004367 

.0033 

.0033 

.0034 

.0050 

.0100 

.0100 

.0300 


Pannanent 


SnooesaiTe 

pemument 

Bet. 


Remarka. 


Inch. 

0. 

0. 

6. 

0. 

0. 

0. 

6. 

.000017 
.000017 


Ituk. 


0. 


.000017 
0. 


Initial  loud. 


Elastic  limit 


Tousilo  streng^tb. 


General  summary. 

«ncli  of  original  aeotion pour.da..  115, 5.j,) 

T«,.k..trenBtl.P;jraj^^««,  origtod  iwction do  «1  ;.. 

£"    .,  r^_  «f  wnnlnre        •-,'"''' t:rimi!ar :  siiky  ceut  <:  r 

^V^^^^oV^r^^^r.^j^^::::: • "os.  .0  .ir,  .'.'^.iv.os 


> 
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TESTS    OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 


No.  3081. 
Marks,  «§^« 
Diameter,  ".664. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Powid$. 
230 

i.2;yo 

2.600 
8,750 
5,000 
6,250 

7,600 
8.750 
10, 000 
11, 250 
12,500 
12,750 
13.000 
13.  '^50 

13.  r.00 
13, 750 
14. 000 
J  4. 250 

14.  500 
U,  750 

15.  OJO 
15,500 
10,000 
16. 500 
17,  OJO 

17,  500 
IK.  OUO 

18,  500 
19. 000 
19,500 
2ii,  000 
20.  500 
21,0:;0 
21,500 
22,000 
22.  500 
23, 000 
23,500 
24. 000 
24. 500 
2:»,  000 
25,500 
26.000 
26,600 
27. 000 
27,500 
28, 000 
28,180 


Per  smiare 
inoji. 


Pounds. 

1,000 

6,000 

10. 000 

16,000 

20,000 

25.000 

80.  ( 00 

85. 000 

40,000 

45, 000 

50,000 

61,000 

52, 000 

63.000 

54,000 

6~>.  000 

66,000 

67,000 

68.000 

69,  000 

60,000 

62,000 

64, 000 

60.000 

68. 000 

70. 000 

72, 000 

74.  000 

70. 000 

7H,  OJO 

80,  000 

82.  000 

84.  000 

86,  000 

88.  Oi)0 

00.  000 

02. 000 

04,000 

96.000 

9H.  000 

■10  t.  000 

102.  OiiO 

104,000 

106.000 

108, 000 

110,000 

112.000 

112,720 


Elongation 
per  inch. 


Inch, 
0. 
.000167 
.000333 

.000500 
.000683 
. 000850 
.001033 
.001200 
.001383 
. 001507 
.001733 
.00l>-00 
.001817 
.001850 
.001883 
.  001933 
.0OJ017 
.002117 
.002233 
.  002400 
.  002733 
.  003583 
.00}(}G7 
.  005833 
. 007250 

.008:)00 

. 009833 

.011133 

.012433 

.014000 

.  015417 

.017000 

.018017 

.020117 

.022333 

.0211(37 

.026'>00 

.028750 

.Oil  167 

.031000 

. 037000 

.0400 

.0467 

.0517 

.0567 

.0650 

.0817 

.1050 


Succesftive 
elungiit  ion 
per  inch. 


Inch, 
0. 

.000167 
.000166 
.000167 
.000183 
.000167 
.00018:J 
.000167 
.000183 
. 000184 
.000106 
.  000067 
.000017. 
. 000033 
.000033 
.  OOOO.'iO 
.0000-4 
.  0(10100 
.000110 
.  0001G7 
.  00j33;{ 
.  0O08.')0 
.00l0ri4 
.0011G6 
.001417 
.  001250 
.001333 
.001300 
.001300 
.001567 
.001417 
.0iK>83 
.001617 
.0:ilhOO 
.001016 
.0»1834 
.002333 
. 002250 
.002417 
.  0028:13 
.003*100 
.00.30 
.0067 
.0050 
.0050 
.0083 
.0167 
.0233 


Permanent 
sot. 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000033 


Snccesuive 

I>«rmaueiit 

set. 


Inch, 


0. 


.000017 


0. 


.000016 


Kemarks. 


IniUal  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  oricinal  section ponnds..  112.  T! 

Elastiolimitper  square  inch  of  original  section  do  ...    55.000 

£lon;;nt ion  per  inch  after  rupt ore inch..    0.1467 

Elongation  per  inch  under  strain  at  elastic  limit do OOIC  " 

Ked  Oct  ion  in  diamater  at  point  of  rupture  do ft 

Rednotion  in  area  after  rupture,  per  centum  of  original  section Su 

Pcsit ion  of  rupture 2'M6  from  no< 

Character  of  broken  surface granular;  silky  oeni 

Elongation  of  inch  sections ".11,  ".25*,  ".17, 'M8»  "12, " 


TESTS  OF    IKON,    STEEL,  A2iU   OTHEK   MATi^lUALi*.  '62o 

If  o.  3082. 
Marias,  ^^'f* 
I>ian]eter,  \r)03. 
Sectional  area,  .25  sqnare  inch. 


Applied  loads. 


f 


'     inch. 


6  O-H) 
10.  f'OO 
16,000 

25. 1'OO 
3".  (too 
35.  OM 

40.000 
45.  HOG 
50  0(<0 
51,000 
52.0i)O 

am 

K.OOO 
56,uoo 
57,  GOO 

59.  (hiO 

60.0)0 

C2.00 

61.0<)0 

60.(MJO 

S8.00<) 

70. 0'*0 

72.100 

74.0110 

Ttt.O'O 

78.  ttOO 

«),"00 

82,  (►00 

84,  (M>0 

W.  OfjO 

88,  0«0 

90.0«pO 

02,000 

94.  0*0 

96.000 

9Jt.  IKM 
100,  OUO 
102,000 
104.  o«0 
106,000 

lo.-*,  000 

110,  ( 00 
U0,44D 


0. 

. OO  117 
.  CH  0-183 

.  OO  -ti  1  7 
,  0<'07H3 
. 0009H3 

.„4»in:t3 
,0ol&»»0 
.  OO.  T«  O 
.O'*  17:^3 
.0<MTe7 
,<'01«17 
.  O  »1?*50 
.1X1 1  *»    O 

,  o-  n  »^>o 

.O  'li>3-^3 
.00-!"-^3 
.0*»Jlt»7 

oo:p  o«> 
.o  eT«> 

.Ol-ftl67 

.oi..«*2 

.017417 

.Ol9-'*^*3 
.0-!i:t33 

'o-r.'i:*'*^ 
;  o-^7G«7 

O::*  i.»33 

Io;t  .o<>o 

o  ;i>5>*3 
loi.^o 

.0300 

.0S5O 

.0«1«7 

.08«7 

.1033 


p«tr  inch. 

PennaneDt 
set. 

pfniiitiicnt 

net. 

1 

Bemarka. 

O. 

.0<*f>117 

.  OO01B6 

.  0«'<»1«7 
.  O<J0ir,7 

.  OO"'Ji»0 
.  1  0(iit57 
.  0<>"iK3 
.0<M)167 
.  0«  0.00 
.  0<MK»:{3 
.  0«  0<»  {4 
.OIX'O'O 
.Of<i<i:{3 
.  00.1' -:n) 

.  0  H)0.">0 

.  0!><'<'.J3 
.  OOiliOO 
.  00"«'S4 
.00(11  .'{3 
i          .O'MiTOO 

1       .00.000 

.OOl3i3 
.001367 
.OiH5:>0 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 

Inch. 
0. 

Initial  load. 
Klaatio  limii 

Tensile  atrpngth. 

...  ... 

. 000017 



..                            . 

1  ■*" 

! 

1 
1  

1             

.oorg} 

.001417 

.001417 

1       .001500 

.00i666 

,ooir^4 

.001010 

.  OOL'O  '0 
.001917 
.  002083 
.  0O2;{34 

.  oo.'r,o7 

.  (M>3000 
.  00  (^83 

• ------ 

.  00&117 

.0050 

.0050 

.0117 

.0200 

.0166 

OtfiMral  nummary. 


(Is. 


_^,^  «„wii  of  original  section ponn< 

TMiineitrengtbp«rBqTi»»^^««  orifflnal  section do 

Bsstic  limit  ptrrwittar**  vncno  e» ^^^^ 

icli  afuT  niP^»_  »t  plastic  limit do 


»-^ion  p.r  tnc^  ^^^^  ^,^^ 
elion  in  di^n-^-^^  riipture 


zation  p*-r  inci 


.r  men  ^""^'  ","  r  of  rupture 

.     ,    ^liTlV?I*^?piure.  per  centum  of  original 
ictioD  In  »rv»  aivor  ^*»v 

lion  of  rupture eZ^L 

.cterof  broknn  •'V*^^--;. 
nation  of  inoU  wogXwixb 


section. 


110,440 

:>7.  uoo 
0.  r-'»57 

.001 '.(S3 
.  093 

30.6 

1".12  from  neclc 

: pninnlar;  silky  center 

".07,  ".10,  ".12,  ".11,  ".J7,  ".19* 


,do.. 


\ 
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Ti:8TS    OF    IRON,  8TEtlL,  AND    OTHER   MATERIALS* 


HOOP 


No.  3192. 

Marks,  «tV' 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


Api)Ii( 
Total. 

id  loads. 

Elonffatlon 
per  Inch. 

Sacoeasive 

elongation 

per  inch. 

Mt 

fluooeasiTe 

penuanenl 

aet 

Per  square 

PoH-^  ';. 

1. .  -IJ 

3  '".I* 
5,  0  -0 

7,  r-oo 

8,  750 
]0,(f'0 
11,2:0 
ll,.'>nO 
11,7:0 

1  2,  t  : J 
12.  'jr-j 
j'j.  :.'.o 
12. 7: 'J 

i",*j:o 
]  5.  .-nit 
i;<  Tro 
1 1, 000 
ii,':-o 

14..'/  » 

l-J,7-n 

i:.,ooo 
io.r-00 

K.,  0  ') 
1  ■  T'"'^ 

n.cc 

l.MCO 
1S5"0 

19,  000 
1J,500 

20,  000 

20.  600 
21,00c 

21.  500 
12.  000 

22.  500 
2J,  000 

1  ,:.o^ 

J  OJO 

Pounds. 
1,  000 
5,  O'lO 
10,  OitO 
15,  000 
20,  000 
25,  000 
30, 000 
35,  000 
40,  000 

45,  000 

46,  000 

47,  000 
48,000 
49,  000 
50,000 

51,  000 

52,  too 
53,000 
54,000 
55.  000 
5G,  000 

57,  000 

58,  (.00 

59,  000 

60,  000 
62,  000 
64,  fOO 
G«\  000 
68,000 
70,  000 
72,000 
74,000 
76,000 
78,  000 
80,  000 
82,  000 
84,  000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.  000 

100.000 
102.  000 
1"4,  000 
106. 000 
106,400 

Inch. 
0. 

.000133 
.  000300 
.  t-00450 
. 000017 
.  000783 
.  000950 
.001117 
.  001283 
.001450 
.  001483 
.001533 
.001583 
.  001633 
.001733 
.00 1833 
.  002083 
.  00  .'250 
. 002500 
.  002733 
. 003000 
.  003333 
.  003783 
.  004217 
.  004850 
.  006250 
.007583 
. 009000 
.010500 
.012333 
.013917 
.015500 
.017333 
.  018017 
.  020667 
.  022750 
.025000 
.027333 
.029760 
.032500 
.036500 
.  039167 
.0450 
.0517 
.0583 
.0650 
.0700 
.0950 
.U60 

Ineh. 
0. 

.000133 
.000167 
.000160 
.000167 
.000166 
.000167 
,000167 
.000166 
.000167 
.000033 
.000050 
.000050 
.000050 
.000100 
.000100 
.000250 
.  000167 
.000250 
.000233 
.000267 
.000333 
.000450 
.  000434 
.000633 
.001400 
.001333 
.  001417 
.001500 
.001833 
.001584 
.001583 
.001833 
.001584 
.001760 
.002083 
.  002250 
.002333 
.002417 
.002750 
.003000 
.003667 
.005833 
.0067 
.0066 
.0067 
.0050 
.0250 
.0200 

InOL 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Tnltialload. 
Elaatio  limit 

• 

Tenallo  atnngth. 

'-»,  5  "' 

'     .  •'.,  000 

'0.  0"0 
26,  500 
26,600 

General  mmmary. 

Speclflc  gravity 7.8484 

~i  irdnesa 21.52 

'o'ennilo  BtreDgth  per  square  inch  of  orl^al  section ponnda..  106,400 

JJ^aati-;  limit  per  sauure  iuch  of  original  section do  ...    49.000 

E  on^'tion  per  incn  after  rupture inch..    0.135:3 

yur  K<iti»D  per  iuch  under  strain  at  elastic  limit do 001633 

J><1'  otion  in  diameter  at  point  of  rupture do 10* 

Piv'notion  in  area  after  rupture^  per  centum  of  original  section 83.5 

Posi  ion  of  rupture 2".  50  firam  neck 

Chrat.ctor  of  bzvken surface granular;  ailky  oentsr 

Elongation  of  inch  sectlona ".M^  ".10,  ".12»  ».U;  •'.16^ 'MO 


h 


// 


— ^ 


H  Ex  No  16  50, 1. 


T£Sf8   Of  l&OlXj   STEEL,   AKD   OTHEft   MATEBtALS.  327 


No.  3193. 
SectiouHl  area,  .25  square  inch. 


Jtfarts,  «§^' 

"W^* A M*    mr 


^pphod.  loftds. 


1,250 
2,600 
3.750 
5,UOO 

7,  5O0 
a.750 
10,000 
11,250 
11,500 
12.750 
13.000 
13. 2"i0 
13,500 
13,750 
14,000 
14,250 
14,300 
H730 

15,250 
15,300 


15^750 
Id,  000 

16,500 

17,000 
17.500 

laooo 

18,500 
10.000 
19,50<» 

»»,ooo 

20.500 
21,000 
21.-00 
22.  OUO 
2i,500 
23.000 

24.000 
24,500 
25,000 
25,500 
38,fi00 
26,500 
27.000 
27.500 
»M 
28.500 
29,0110 

»'^ 
29.600 


Per  9qii  Are  ^ 


I,C09 
3,OOQ 
10,000 
13.  OOO 
20.  OUO 
25.  «WO 
30,000 
33,  OOO 
40,000 
45,  OOO 

50,  OOO 

51,  OOO 

52,  OOO 

53,  OOO 

54,  OC-O 

55,  €M)0 
53,  OOO 
57,  0«0 

5S,  0€^ 

50,  OOO 

«a.  OOO 

61.  OOO 
02.000 
63,000 
»4,  OOO 
6«,  OOO 
OS.  OOO 
70,<M>0 
72,000 
74,  0C»0 
76,  OOO 

7a.  OOO 

SO.  OOO 
82,  OOO 
84,  OOO 
SO,  OOO 

go.  OOO 
»>,  OOO 

90^000 
9^,  OKI 

loo,  ooo 

IDA  5^ 
iofc.ooo 

100,002 

ir»,ooo 

110,000 
X18.040 


EloBCfttiOD 

p«riDeh. 


O. 

.000133 

.000300 

.000407 

.  000633 

.000800 

.000983 

.001160 

.  001317 

.001500 

.001607 

.  001717 

.001750 

.101783 

.  0018:13 

.0OI867 

.  00  933 

.002000 

.002O83 
.  OOlM'OO 
.  0O2283 
.002433 
.  002533 
.  0O-JT33 
.003250 
.  004083 
.  005017 
.  OOOIOO 
OO7250 
.  008583 
.  OOOOOO 
O11300 
.  01-^50 
.  al4l67 
.  015067 
.017183 
.O18017 
.  02O583 
.  02:J467 
.  034417 
.O264C0 
.  0i83 
.0317 
.  0350 
.  0383 
.0*17 
.O460 
.0483 
.0533 
.  0633 
.0800 


Saooenire 
p«r  loch. 


Indi, 
0. 

.000133 

.000167 

.000167 

.000166 

.000167 

.000183 

.000167 

.000167 

.000183 

.000167 

.000050 

.000033 

.000033 

.000060 

.000034 

.000066 

.000067 

.000050 

.000033 

.000117 

.000083 

.000150 

.000100 

.000200 

.00u5l7 

.000833 

.000934 

.001083 

.001180 

.001333 

.001317 

.001400 

.001450 

.001417 

.001500 

.001516 

.001434 

.001966 

.001884 

.001060 

.001083 

.0019 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0050 

.0100 

.0167 

.0183 


Paraianeiit 

8«t. 


lueh. 


0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


SacoesfiiTe 

permanent 

set. 


Imtk. 


0. 


RemArka. 


Initial  load. 


Elantio  limit. 


Tensile  strength. 


Qeneral  9ummary, 


_  ii]«b  of  original  spetion poimrln..  118,  G40 

^       n« -fx^'OJS*^ '****"  "^"incU  of  original  section do    ..    59  noo 

3f°?7-?Umifc^«"  **^**«fr*-rVaptiire inch..    0.  1167 

^}**'^  Am  yi^*»*'S*.^aOTBtrain  at  elastic  limit do 0020S3 

If^SiUoS^  *»<***  ^Ifroint  of  rapture do  ...       .084 

^l2?,Siinirili*'«Sf^„?;to^^  .;■--■-.       27.6 

l6f^!?^*a«n  in  «re»  •"'"^  «ri**r^ 3". 25  from  neck 

"         of  rtiP****^    ''.T-^ttOB gianalar;  silky  center 

of  M<>*^«".2So««  ".06b  ".0»i  ".18*,  ".18*,  ''.U,  ".08 

of  inob 
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TESTS    OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  3194. 

Marks,  ® 5l i^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loada. 

EloDjration 
per  inch. 

Sncoesaive 

eloDj^ation 

per  inch. 

Pernianent 
set. 

SnooMsiTe 

permanent 

set 

TotAl. 

Per  Bqaare 
incD. 

Pounds. 

250 

1,250 

2,500 

8,750 

6,000 

6,250 

7.600 

8,760 

10, 000 

10,250 

10.500 

10, 750 

11. 000 

11,250 

11, 500 

11.750 

12,000 

12,  250 

12,  500 
12,750 
13. 000 
13,250 

13,  500 
13,750 
14,000 
14, 250 

14,  500 
14,  750 
15,000 
15,500 
16,000 
16, 500 
17,000 
17,500 
18,  000 
18,500 
19,000 
19.600 
20,000 
20,  .500 
21,000 
21,500 
22,000 
22,500 
23, 000 
23,600 
24,000 
24,600 
24,760 

Pounds. 
1.000 
6,000 
10.090 
15.000 
20,000 
25, 000 
30,000 
35, 000 
40,000 
41,(;00 
42,000 
43.000 
44.  000 
45,000 
46,000 
47,000 
48. 000 
49,000 
50, 000 
61,  000 
52,  000 
53,000 
54,000 
55,  COO 
56,000 
57, 000 
58,000 
59, 000 
OO.OOO 
62,000 
01,  000 
66,000 
68,000 
70,000 
72,  000 
74.000 
76,  000 
78, 000 
80,OC0 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94.000 
96,000 
98,000 
99,040 

Inch. 
0. 

.  000117 
. 000283 
.000450 
.000617 
.000783 
.000950 
.001117 
.  001300 
.001333 
.001367 
.001417 
.001450 
.001533 
.001717 
.001850 
.002017 
.  002133 
.00.'417 
.  002667 
.  002917 
.  003400 
.  00J750 
.004250 
. 004833 
. 005*17 
.006333 
.006950 
.007833 
. 009433 
.011133 
. 012917 
.014617 
.016583 
.018333 
.  020:i33 
.  022750 
.0.5000 
.027633 
.0300 
.0333 

.o:)83 

.0433 
.0467 
.0517 
.0600 
.0683 
.0867 
.1167 

Inch* 
0. 

.000117 
.000166 
.  000167 
.  000167 
.000166 
.  000167 
. 0U0167 
.000183 
.000033 
.000034 
. 000050 
.  000033 
.  000i>83 
.000184 
.000133 
.  000167 
. 000116 
.000:84 
.  000250 
.  0iK)250 
.000483 
.000350 
. 000500 
.000583 
.000584 
. 000916 
. 000617 
.000883 
.001600  . 
.001700 
.  001784 
.001600 
.  002066 
.  001750 
.  002000 
.002417 
.002250 
.  002633 
.  002367 
.  00.33 
.0050 
.0050 
.0034 
.0050 
.0083 
.0083 
.0184 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 

Inch, 
0. 

Initial  load. 
Elaatio  limit 

Tenaflfl  strength. 

.000017 

.......•••.. 

* 

""""' •"••"• 

General  aummarif. 

Tensile  strength  per  sqnare  inch  of  orignal  nection pounds..    9(<040 

Elastic  limit  per  sanare  inch  of  original  section do 44, 000 

Elontration  per  incn  after  niptnre  inch-.    0. 1467 

Elongation  per  inch  under  strain  at  elastic  limit do 001450 

Kcdactionin  diameter  at  point  of  rapture do 114 

Keduction  in  area  after  rupture,  per  oentam  of  original  section 80.4 

PoHition  of  rupture , 1".22  from  neck 

Chaiacter  of  broken  surface granular  at  circumference ;  silky  oenier 

Elongation  of  inch  sections ".22*.  ".24*. 'Ml  'M1,".U  ".OO 


TESTS  OF  IBON,  STEEL,  XSH  OTHEB  MATERIALS. 
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M&rka,  '^-^ 


¥o.  3195. 


Bectional  area,  .25  sqaare  inch. 


JLppMBA.  IflMtflii 


TotaL 


17,000 
17.51)0 
18,0  0 
18,500 
19.(00 
19,500 

20,500 

21.000 

2L500 

22.000 

22,500 

2.'}.0OO 

23.500 

21,000 

84,500 

2S.0OO 

25,500 

25.080 


in 


flqa 

ICO. 


I,  OOO 

5,  OOO 

JO,  OOO 

i.\ooo 

20,t00 

23,  CXIO 
30,  OOO 
35,  CKiO 
40.  OiyO 

40,  OOO 

47,  OOO 

48,  OOO 

49,  O  )0 

50,  OOO 

51,  0«^ 

52,  OOO 

53,  OOO 

54,  OOO 

55,  OOO 
5G,  (K>0 

57,  OOO 

58.  OOO 
59,000 
50,  0*>O 
62,  OOO 
64.  OOO 
66,000 
68,  OOO 
70,  OOO 
72,000 
74,000 
76,000 
78,  OOO 
SO,  OOO 
82.  OOO 
8*,  OOO 

gr*.  ot»o 
88,  OOO 
90,000 
92,  OOO 
94,01»0 
90,000 
98,  0<H> 
lOO.OOO 
10-2,  OOO 
X03,9t20 


Slon^tioii 
per  inch. 


Inch, 

a 

.000133 

.  000)00 

.OfU4.50 

.000633 

.  OifO»)0 

.  0(JOi)83 

.OOllfiO 

.001333 

.(#01017 

.0015*j7 

.0«>lCi3 

.0OI700 

.001783 

.  ooiorTO 

.0O2U7 

002307 
.  OOJ'»33 
,  002*^7 
.  003167 
.003617 
,  OO4O.'>0 
.  004C<J7 
.  OO5100 
,  0037.J3 
,  OO7J50 

OOt*Crt3 
O  to  100 
.011C83 
,0132  13 
01-4900 
;0167>0 
.  OlB^5«7 

O2o:o3 

'  02*2500 
'  02-4667 
O27230 
'  O29500 
1032100 
.03r>0 
.0383 
.0417 
.0483 
.  0.~>50 
.0617 
.0733 
.1300 


SncoessiTe 

eloneatioa 

per  inch. 


Inch. 
Ol 

.000133 
.000167 
.  0  Wl'xO 
.000183 
.00(»167 
.0UO183 
.000167 
.000183 
.000184 
.00  050 
.000066 
.000067 
.  0<XH)83 
.000167 
.000167 
. 000 J50 
.000160 
.  00(1334 
.0«»0300 
.000450 

.  o(Hm3 

.001*617 

.000133 

.0^633 

. 001517 

.001433 

.001417 

.001583 

.001550 

.001067 

.001850 

.0<)liii7 

.001960 

.002167 

.002167 

.  002583 

.002250 

.002600 

.0020 

.0033 

.0034 

.0066 

.0067 

.0067 

.0116 

.0567 


Peimanant 

Mt 


Inek. 
0. 
0. 

a 
a 

0. 
0. 
0. 
0. 

.000017 


SuccomIto 
permftDent 

Mt. 


0. 


.000017 


iBitijaiiMd. 


EImUo  Umit 


Tensile  BtieDgth. 


Oeneral  tummarif. 


_^_   .^^_.  aA«iAre  inch  of  original  seotloii iwunds.-  103,920 

T««le«*««»«***^^Zr2rincli  of  original  section do  ...    48.000 

ElaaUc  limit  per  »<rtt*roincB^^^N* .^^^^       ^^^^^ 

^UmjraUon  per  inctt  »*».      ^  ^^j^jj  jj^  ^l^^j^  ^^^ ^1^ Q^Jl-Q^, 

-3onwitio».P«J.»^^?L™-t  point  of  raptxire do U)4 

ledtxcUofnia"T«ia»erxwF         »*| ...._. 3". 25  from  nock 

Po^^^-^o**  **^  T??SK«»  «rr&oe granular  at  circumference ;  silky  center 

Slimracter  of  \>TOKon»i^™«*'                                                            »            /»  07  «  oo  "  23*  "  19  "13  "  07 
jiaSn«atton of iacli section* 07,    ,w,    .14,    .iv,    .w,    .v( 
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NEW  HOOP  A,. 

No.  3237. 

Marks,  ®^;^' 

Diameter,  ''.664. 

Sectional  area,  .25  square  iucb. 


Applied  loads. 


Total. 


Poundi. 
260 
1,250 

2,500 

3,750 

6,000 

6,250 

7,600 

8,750 

10,000 

•  11,250 

12, 600 

12,760 

13, 000 

13, 250 

13, 500 

13,  750 

14,000 

14, 250 

14, 500 

14,750 

15.  000 

15,  .'jOO 

16,  000 
IG,  500 

17,  000 
17, 500 
18, 000 
]8.5'10 
19, 000 
10, 51)0 
20,  000 
20, 500 
21, 000 
21,500 

22,  000 
22, 500 

23,  000 
23, 500 

24,  000 
24.500 
25. 000 
25, 500 
26,  000 
26, 500 
27, 000 
27,4fr0 


Per  sqnare 
incli. 


Pounds. 
1,000 
6,000 
10,000 
15, 000 
20. 000 
25, 000 
30, 000 
35, 000 
40, 000 
45,000 
50,000 

51,  000 

52,  000 
53,000 
54. 000 
56,0!)0 
56.000 
67, 000 
58, 000 
59, 000 
60,  000 
6J,  COO 
64, 000 
66,  000 
68,0110 
70, 000 
72,000 
74,  (lOO 
76,  000 
78, 000 
80,  000 
8i,  OOO 
84. 000 
80,  000 
88.  000 
90, 000 
9.*,  OJO 
04,000 
90,000 
98.  000 

100, 000 
102,  000 
104,  OUO 
106.  000 
1C8, 000 
109, 920 


ElonKation 
per  inch. 


Inch. 
0. 

. 000100 
. 000250 
.(00433 
.  OOi  617 
.000783 
. 000067 
.001133 
.001300 
.001467 
.001650 
.001G83 
.001717 
.001750 
.001817 
.001883 
.  002050 
.00.'267 
.002600 
.00i833 
.  0033n0 
.004383 
.005500 
. 006750 
.008083 
. 009500 
.010917 
.012467 
.014000 
.015500 
.017383 
.019500 
.021167 
. 02n083 
.025000 
.0-'7260 
.  OL-9500 
. 032500 
.  0:'.5083 
.03>»3 
.04:J3 
.0483 
.0533 
.0617 
.0733 
.1033 


SacceRsive 

elongation 

per  inch. 


Inch. 
0. 
. 000100 
. 000150 
.000183 
.000181 
.000166 
.000184 
.000166 
.000167 
.000167 
.OOO'ai 

.  oooo;i;j 

. 000034 

. 000033 

. 0OO0G7 

. 000066 

.000167 

. 000217 

. 000333 

.000233 

.000467 

.001083 

.001117 

.001260 

. 001333 

.001417 

.001417 

.001550 

. 001533 

. 001500 

.001883 

.002117 

.001667 

.001816 

.001917 

.  0(»2J50 

. 002250 

.  00:^000 

.  00J.')83 

.003217 

.0050 

.  0050 

.0050 

.0081 

.0116 

.0300 


Permnnent 
Het. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncceaaive 

permanent 

Bet. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic!  .mit. 


Tenalle  strength. 


General  summary. 

Specific  gravity 7.8505 

Ilardnees 22.77 

Tensile  Rtrength  per  square  inch  of  ori<;inal  section pounds . .  10I>,  920 

Elastic  limit  per  Hquaro  inch  of  original  soctlon  do  ...     54.000 

Elonrjalionpor  inch  after  rupture        inch..     0.1383 

Elongafionperinchundorstr.i in  at  elastic  limit do  ...  .001817 

Reduction  In  dianiet<»r  at  point  of  rupture do 004 

Reduct ion  iu  area  after  ruptoro,  per  centum  of  orlgin.il  section  30. 6 

Position  of  rnptu re 2".23  ft^m  neck 

Character  of  broken  surface ^rrannlar;  silky  center 

Blongatioa  of  inch  sections. ".08, 'MO,  ".12,  ".18,  ".^•,  Ml 
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No.  3238. 
Marks,  «t%^' 
DiameteFf  '\56^. 
Sectional  area,  .25  sqnare  inch. 
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Applied  lo^ds. 


ToUL 


"Per  square 


inc 


am 


,'   per  inch. 


I 


1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8.750 
10,000 
11,250 
12.500 
U750 
13.000 
U290 
J3.500 
'    13,750 

Hooo   ( 

11.250     ' 

K^    ' 

U,730     I 
15, 500     ' 

\^.^^  \ 
\*\>^  \ 

,  WW 
13,;V30 
,    19,000 
19.500 
I   20.000 
20,500 
21.000 
,   21,560 
22,000 
22,S»0 
23,000 
,  'i3,&00 
,  34,000 
I  24,500 
'  25,000 
2\50O 
23.000 
93,500 
27,000 
27,810 


1,000 
5,  OOO 

lO,  ooo 

15,  OOO 
20,  OOO 
23,  OOO 
30,  OOO 

35,  OOO  . 
40,  OOO  I 
45,  OifO 

50,  OOO 

51,  OOO 

52,  OOO 
5-%  OOO 

54,  OOO 

55,  (POO 

56,000 

57.  Oi)0 

58,000 
59,  Ol)0 
00,  OOO 
62,000 
«4.  000 
66,  OOO 
68,000 
70.  OOO 
72,  OOO 
74.000 
76,000 
78.000 
go,  <-'0O 
82,  0^>O 
M.  OOO 
»6,  0l»O 
gg.  OOO 
90.000 
9i.0OO 

94.  OOO 

96,0^K> 

98,  OOO 

lOO.  ooo 

10-2,  OOO 

104,  OOO 

106.  OOO 

10%  OOO 
UU340 


/ 


O. 

.000117 

I         .  000283 

'         .  000400 

1  .  000617 

'         .  00O783 

.000950 

.OOI117 

.00ii»3 

.  001-450 

.  OOio:i3 

.  001007 

.  t^O  1  700 

.  O0 1  750 

.  OOl  78.1 

.001S17 

^ooiyoo 

OOJOOO 
rOO22->0 

oOii:r>83 

*  ooeiJ50 

a^.t^'oo 

014000 

019107 

0-0®50 

*   o-_»  fOOO 

0-2'7i5uO 

'  o:*oooo 

•  03<'57 

otoo 
;otr>4) 

.0-300 

o.>->o 

*  00:^3 

*  1033 


SacceMire 

elonfsation 
per  inch. 


Jneh. 

). 

.000117 
.  000106 
.000167 
.  000107 
.000lt36 
.000'«7 
.0001G7 
.OOOIGO 
.01)0107 
.(K)0.S3 
.  OUOOH 
.  000<in3 
.  OOiK)'vO 
.  0000  i3 
.  OUOOvi 
.  0O(K)s;j 

.O'Oieo 

.  (lOOoW 
.000  67 
.  OoO  .XT 
.000  g4 

.O'lCJie 

.(•01167 

. 00  n33 

.00i.iS4 
.  OOJ  'as 
.001417 
.0015(10 
.JHil.'>h3 

.j)0i«;07 

.00  MJ 
.Ofilf:(57 
.00.'&3 
. 002050 
.00-'lG7 
.  00J333 
.  OOJ.'iOO 
.  00-';<33 
.004367 
.  0033 
.  OO'O 
.0030 
.  oO'tO 
.  0o83 
.0100 


PeTmanent 
set. 


In^.  ■ 
0. 

-.000017 
— . 000017 
-.000017 
— . 000017 
—.000017 
'— .  000017 
— .00OU17 
— .00iH»17 


SaocesNive 

perniMDeDi 

set. 


Inth. 

0. 

-.000017 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Remarkfi. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  eummary, 

^^  Incti  of  original  section pounds..  111.  240 

TeoaUestreoptli^y  f^f  foeli  of  original  section do  55  ooo 

iwlc limit  per  sq«*»^V-*r-^TTiptaro inch..    0. 1  (>7 

Kl^SAonp^ri«cUim2i%^ia'i«'™Pt'^^« d« 094 

Bidoctitm  iu  diatne^f  5/JaVtare.  per  oentam  of  origiiial M^^^     30.6 

Sanction  in  area  afiery^ .3f.ommck 

CUatthCter  of  Dro»B»*^^^^a "»•    •^*>    -^^  •    •^^«    •^".    •"•' 

£looffatioD  of  l»o«^  ""^ 
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No.  3239. 
Marks,  '^;^ 
Diameter,  ".564, 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
IncD. 

Poundt. 
250 
1,250 
2,600 
3,750 
5,000 
6.250 
7.500 
8,750 
10, 000 
11,250 
12.500 
12,750 
13.000 
13,250 
13,500 
13.750 
14.  000 
14.250 
14,600 
14.750 
15,000 
15,600 
16,000 
10,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,600 
20,000 
20, 5U0 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,  000 
24.500 
25,000 
25.500 
26,000 
26, 600 
27,060 
27,500 
27,650 

Poundi. 
1,000 
6,U00 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40. 000 
45,000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55,  OOO 
66.  000 
57,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70, 000 
72,000 
74, 000 
76,000 
78. 000 
80,000 
82, 000 
84,000 
86,000 
88.000 
90,000 
92,000 
91,  000 
06,000 
98, 000 
100,000 
102, 000 
104.000 
106, 000 
108, 000 
110.000 
110. 600 

Inch. 
0. 

.000138 
.000417 
.  000-K)0 
.000667 
.000833 
.001017 
.001200 
.  00i:i50 
.001533 
.001700 
. 001760 
.001783 
.001817 
.001000 
.001967 
.002033 
.002183 
.00.'617 
.  002833 
.003217 
. 004250 
.  005283 
.006417 
.  007750 
.000167 
.010)00 
.011950 
. 013533 
. 015083 
.016667 
. 01K450 
. 020017 
.022167 
.  024167 
.  026417 
.  028750 
.031333 
.  034260 
. 037500 
.0417 
.0467 
.0633 
.0600 
.0683 
.0850 
.1033 

Indi. 
0. 
000183 
.00U184 
.000183 
.000167 
.000166 
.000184 
.000183 
.000150 
.000183 
.000167 
.000050 
.000033 
.000034 
.000083 
.000067 
.000066 
.000150 
.  000434 
.  000,210 
.000384 
.  001033 
.001033 
.001134 
. 001333 
.001417 
.001333 
.001460 
.001583 
.001550 
.001584 
.001783 
. 001567 
. 002150 
.  00:000 
.002250 
.002333 
.002583 
.  002017 
.003250 
.0042 
.0050 
.0066 
.0067 
.0083 
.0167 
.0183 

IndL 
0. 
6. 
f. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 

0. 

Initial  load. 
BUatio  limit. 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds.    110  600 

Elastic  limit  per  square  inch  of  original  section do. ...    53*  000 

Elongation  per  incn  after  rupture !!.].!!!!!!. inch*      b  1900 

Elongation  per  inch  under  strain  at  elastic  limit ....!"!do..!.  .001817 

Itednction  In  diameter  at  point  of  rapture ] .  do* '.'.'.'     .  104 

Redaction  in  area  after  rupture,  per  centum  of  original  section '. . .  ...  ... . . 33. 5 

Position  of  rupture   2".80  from  neck 

Character  of  broken  surface »ilky,  SO  per  cent. ;  grannUr,  50  per  cent. 

Elongation  of  inch  sections ^ ".09^  ".14,".27*,  ".10,  ".09,  ".0(8 


T£STS    OF    IRON,    8TEEL,    AND   OTHER   MATERIALS. 
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No.  3240. 
Marks,  «f;i^ 
Diameter,  ^^.564. 
Sectional  area,  .25  Bqaare  inch. 


f 


Applied  loads. 


TotmL     f        *„^h. 


/ 


ixtcb. 


I 


I6.50O 
J  7.000 
17.5  0 

ix.ooo 

IB'OO 
19  000 

20.  WH) 
•jl',  •''0<> 

21..VJ4) 

s;  SCO. 

'2i,000 

2r{.5oO 

24,  w; 

«4.500 

2)  0^ 
25.500 

^^ 

27,500 
28.000 
2g,440 


1 
1 


/  5.  00<) 

/  lO,  0*H> 

/  15,  uOO 

/  23.  OOO 

I  30,  OOO 

,  35,  C/t'O 

I  40,  OOO 

3*K  OOO 
31,  CH»0 

52.  WW 

53,  Ot'O 

5fi,  W^*' 
CO.  CKH> 

64,  ooo 
6B  ooo 

•7:2  000 
74I  000 

FO.  000 

s  >,  000 

gi^,  000 

&o.o^ 

^4     4»00 

oe^ooo 
98,o<»o 

icj4>,  o«S 
102,  000 

X04.  0«^ 
lOtKVSS 

110,000 
1^2.0.^ 

X13,  leo 


Inch. 
0. 

.000133 
.000::00 
.010167 
.0O06:{3 

.0«'«nl7 
.  O<)09»<3 

.conr»o 
.04)i:a3 

.  00 1700 
.OU1750 
.  0O17S3 
.0018I7 
.  <M»18.'>0 

,  ooi8h:j 

.O01983 

O<)-0a3 

.  002117 

.  0021K1 

.  oo2;j»^o 

.  OUU067 

.  00  r2^ 

,  Ot  »550<> 
,0416667 
00-*417 
■  010000 
'  01  1500 

;oi-'»i7 

.  O14500 

01  ♦'OS^ 

'  oiTttl? 

;  010^33 

0216«7 

'  OJS667 

"  027917 

030117 

.  033250 

.030333 

.0«17 
.0450 

.  O.3t;0 
.O550 
.O€»50 
.0867 


Inch. 
D. 

.000133 
.Ot«OI67 

.000167 
.OOoiiiO 
.OOOlM 
.000160 
.(K)0(67 
.0(HtlH3 
.0*10167 
.00ol67 
.  U0lht:« 

.o<KM>.:o 
.ouoon 
.oooo::4 

.0(K>4).(3 

.  0000:1.3 
.  0  04):.o 

.00iMK'>0 
.O00'»f»i» 
.0  0084 
.  0(10066 

.o'Hnn 
•  o^xir^ 

.  OOOJ.'Vi 

.0ii>»ti(;6 

.000917 
.001230 
.001167 
.OttrSO 

.ooi:>i^T 

.001. '.00 
. (.01417 
.00ir)K:i 
.001:83 
.OOIKU 
.O0lo:b 
.0(n&34 

.002iMtO 
. 0020UO 
.  0022)0 
.  0o2:>00 
.  00-.'833 
.  00;50K3 
.  0O.KJ67 
.0033 
.0050 
.OOiiO 
.0100 
.0217 


PermaiLent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SacceMlve 

permanent 

M't. 


RemftrkA. 


Inch. 


C. 


Initial  loud. 


EImUo  Unit. 


Tensile  strength. 


General  9Hmmary. 


<«AT«  i neb  of  original  section pounds..  113,700 

^     ^n*.  «tT«*»^^  P*^ '^  i^h  of  oripnal  seclion do  ...    59.  (»00 

r*^rut«\v  iK-r  "'lO^JHi,'    ruptwre inch..     O.n0  3 

V^'^'^'Ji^lirio*'**  »*^V1^r«trnin. It  c'lastic  limit do 002.M3 

:;«^';^^VS^nT^rinclu«T.aj^yj;itof  do 0S4 

L^Xtx^^  '^^  •*"^»"*^V^r^P'«''«.  per  centum  of  original  section -.^.-  -        27  6 

cetiu'  V\^^  io  wrea  Htt.er  »  ^*r //  5,  fyom  nt'ok 

**^*5*f  «  «f  mpt.'^'^  — —V^i". i jrranular;  silky  centor 

L;b»iact«TO*}*TScieeoaoi»» ^'^     "'•     "^'     "'•    •"**•    -^ 
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TESTS   OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 


HOOP  Ci. 


No.  3052. 

Marks,  ^^^i^i 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Pounds. 

250 

1/250 

2.500 

3, 750 

5,000 

6,250 

7,600 

8,750 

10,  OUO 

11,250 

12,500 

12,  750 

13,  000 
13, 250 
13,500 
18,750 
14,000 
14,250 
14,500 
14,750 
15. 000 
15,250 
15,  500 
16.750 
16, 000 
16,600 
17.000 
17, 500 
18, 000 
18.500 
19,000 

19,  500 
20,000 
20.500 
21,000 

21,  500 
22, 000 

22,  500 

23,  000 
23. 500 
24,000 
24, 500 
25. 000 
25,500 
26,000 

20.  500 
27,000 
27.500 
28,000 
28,080 


Per  square 
ioch. 


Pounds. 
1,000 
5,000 
10,000 
15, 000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
61,000 
62, 000 
63, 000 
54,000 
65, 000 
56,000 
67, 000 
58,000 
69,000 
60,000 
61,000 
62, 000 
63,000 
64,000 
CO,  000 
68,000 
70.  000 
72,000 
74, 000 
76,000 
78,000 
80, 000 
82, 000 
84, 000 
86.  000 
88,000 
90,000 
92, 000 
94,000 
96,000 
98,000 
100,000 
102, 000 
104, 000 
106,000 
108,000 
110.000 
112,000 
112, 320 


BloiiK»tio7i 
per  inch. 


Inch. 
0. 

.000100 
.000267 
.000438 
.000600 
.000767 
.  000983 
.  001100 
.  001267 
.001400 
.001600 
.001633 
.  001700 
.001733 
.  001767 
.001800 
.001833 
.001867 
.001933 
.  001967 
.002033 
.002067 
.002733 
. 003667 
.  005167 
.006667 
.007900 
.009133 
.010500 
.011900 
.013400 
.015000 
.016600 
.  018333 
.019933 
.021733 
.  023733 
.025667 
.  027800 
.030333 
.033167 
.036000 
.039400 
.043088 
.0467 
.0533 
.0600 
.0700 
.0967 
.1188 


Successive 

elonmtion 

perinoh. 


Inch. 
0. 

.000100 
.  000167 
.000160 
. 000167 
.000167 
.000166 
.000167 
.  000167 
.000133 
.000200 
.000033 
.000067 
.  000033 
.  000034 
.000033 
.000033 
. 000034 
.000066 
.000034 
.000066 
. 000034 
.000066 
.000934 
. 001500 
. 001600 
.001233 
.001233 
.001367 
.001400 
.001500 
.001600 
.001600 
.001733 
.001600 
. 001800 
.  002000 
.  001934 
.002133 
.  002533 
.  002834 
.002833 
.  003400 
.  003633 
.003667 
.0066 
.0067 
.0100 
.0267 
.0166 


Permanent 
set 


Saocessive 

permanent 

set. 


Inch. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strengtli. 


General  sumtMiry. 

TenRile  strength  per  square  inch  of  original  section ponnda. .  112, 330 

Elastic  limit  per  square  inch  of  original  section do    . .     61, 000 

Elongation  per  incQ  after  rupture inch . .    0. 1633 

Elongation  per  inch  under  stra:n  at  elastic  limit do 002067 

Reduction  in  diameter  at  point  of  rupture do 094 

liednction  in  area  after  rupture,  per  centum  of  original  section ' 30. 6 

Position  of  rapture ''.75  from  neek 

Character  of  broken  surfaoe granular;  silky  eccentric  spot 

Elongation  of  inch  seotionB 'M0,''.13»  "J6* 


S  i^n^cA^  tsieeZ.  ^.  J^  *Jtz^Ze 


J/oop  Cj 


« —  - 


Jf&.7^f^ 


-    -    M 


V 


£o. 


A 


"  Ei  Mt  W  M,  I. 


TESTS  OP  IBOM,  STEEL,  AND   OTUES  HATEUIALS. 

No.  3053. 
Af  arks,  B^,^ 
J>iameter,  ".564. 
Sectiooal  area,  .25  sgoare  inoh. 
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TESTS   OF   IKON,    STEEL,    AND   OTHER   MATEEXALS. 


Ko.  3054. 

Marks,  i\^^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loAds. 


TotaL 


Poundt. 
250 
1,2.50 
2,500 
8,760 
0,000 
0,250 
7,500 
8,750 
10,000 
11,250 
22,500 
12,750 
13,000 
18,250 
13.500 
13,750 
14,000 
14,250 
14,500 
14, 750 
15.000 
15,500 
16,000 
16,500 
17,000 
17,  500 
18,000 
18.500 
19,  000 
19,500 
20,000 
20.5<iO 
21,000 
21.500 
22.000 
2.',  500 
28.000 
23,500 
24,(»00 
24.500 
26,  (KM) 
25.500 
26.000 
26, 500 
27. 000 
27,220 


Per  aoQAre 
Inoh. 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
61,000 
62,000 
63,000 
64,000 
65,000 
56,000 
67,000 
68,000 
69,01)0 
60,000 
62.000 
64,0U0 
66,000 
68,000 
70,000 
72,000 
74,000 
76. 000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90.000 
92.000 
94,000 
90,000 
9a  000 
100.000 
102, 000 
104.  000 
100. 000 
108,000 
108,880 


EIOBgatioii 
per  inoh. 


Inch. 
0. 

.000183 
.  000300 

. 000  too 

.000600 
.  000767 
.  000967 
.001133 
.00  J  300 
.001407 
.  001667 
..001700 
. 001733 
.  001767 
.001S33 
.001867 
.  001933 
. 001967 
.003167 
.  004333 
.005167 
.006400 
.007667 
.00^900 
.010233 
.011600 
.013067 
.014433 
.0161-00 
.017687 
.019500 
.021200 
.  02:'h67 
.025100 
.027167 
.029667 
.  0  J:067 
.034833 
.038333 
.041633 
.0467 
.0533 
.0600 
.0667 
.0833 
.1100 


SncceMlve 

eloDgation 

per  inuh. 


Inch. 
0. 

.000133 

.000167 

.  OOulOO 

.000200 

.000167 

.000200 

.000166 

.000167 

.0H01C7 

.  0002(i0 

. 000033 

.  000033 

.  OOi'0.34 

.  0000')6 

.  00U034 

.  000066 

.  00UO34 

.001200 

.0011G6 

. 000^34 

.001233 

.001267 

.001233 

.001333 

.001367 

. 001467 

.001366 

.001567 

.001667 

.00ia33 

.001700 

.001607 

.  0  »2233 

.002067 

.00-500 

.00-MU'i 

. 002766 

.003500 

.  0U3300 

.005067 

.0066 

.0067 

.0007 

.0166 

.0267 


Permanent 
aet. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncceflslve 

perujaneut 

aet. 


Inch. 


0. 


Bemarka. 


Initial  load. 


Elastic  limit. 


Teufiile.  strenjcth. 


General  summary, 

Speoiflo  gravity 7.852S 

Hardness  22.36 

Tensile  strength  p<*r  square  inch  of  original  Hoction  pouDda..  108.8^ 

Elastic  limit  per  square  inch  of  uri^iiml  section (io  ...    67,000 

SloDKation  per  inch  after  rufitiiru inch..    0.  lldA^ 

Dlonj^ation  per  inch  under  hi  rain  at  elastic  limit do....  .0019H7^ 

Ke<luotion  in  diameter  at  point  of  rupturo do  ...        .ti9l 

Reduction  in  artvt  afler  rupture,  per  cent  urn  of  original  Hortion  80.6 

Position  of  rupture " at  middle  of  sff'ra 

Chamcterot*  broken  surface silky,  60  per  cent.;  granulHr,  40percen{. 

BloDgaUonofinchaeottona ".11,  ".28*.  ".13 


J 


TESTS   OF  IRON,    STEEL,    AND    OTHEB   MATKKIALS. 

No.  3055. 

piameter^  ^\56^ 

area,  .25  square  Inch. 
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In 


^1. 


1,000 

s,  ooo 
io,ooo 

90^000 


90,000 

OS,  OOO 

40.000 

45,  OOO 

50,000 

ShOOO 

62,000 

03,000 

S^OOO 

60,0€f0 

50.000 

ff7.0OO 

ft8.000 

59,0€H> 

00,000 

01,000 

02,0<H> 

04,000 

00,000 

08.000 

70,000 

72.000 

70,  OOO 
78,000  , 
80,  OOO 
82,OtfO 

8fi.OOO 

90.000 
•2,000 

90,000 

io«j.ooo 
102,955 

110,000 


.Bkmntioii 
meb. 


.000100 

.000300 

.000407 

.000633 

.000800 

.00)000 

.001107 

.001333 

.001500 

.001007 

.  0017HS 

,  OO1707 

.  001800 

.  001838 

.001807 

.  OO1033 

.  OOlfNT? 

,  002000 

,  002038 

,002100 

,  OCT2687 

O4>3^>00 

.006067 

OOK333 

oioooo 

Ol  1267 
,012107 
,  O18007 

015233 
'  010807 
,  O1B500 
,020307 
„O23207 

O24407 
'026333 
'028400 
"  O31000 
'  03  <667 
.037000 
.040^«7 

.044500 

.o&oo 

.O507 


.075 
.1038 
.1200 


SaooMslTe 

eloosfttkni 

peruMh. 


IndL 
0. 

.000100 
.000200 
.OUO107 
.000160 
.000107 
.000200 
.000167 
.000166 
.000167 
.000167 
.000066 
.  0<:0()34 
.000033 
.000033 
.0OOO3A 
.000<>66 
.  0OOO.'U 
.000033 
.U00033 

.oo'Hwr? 

.000567 

.000833 

.003167 

.001666 

.001667 

.001267 

.000900 

.001500 

.001566 

.001634 

.001633 

.001867 

.001900 

.002200 

.001866 

.002067 

.002600 

.002667 

.003333 

.003267 

.004283 

.0055 

.0067 

.0066 

.0100 

.0800 

.0167 


Pennaaent 
•el 


a 

0. 
0. 
0. 
0. 
0. 

a 

0. 


SnoMMlTe 
permanent 

Mt. 


JimIL 


InitiolkMid. 


■iMtSeUmH 


Tenefle  etrengtli. 


Qmaral  mrnmarf* 

,^^^^  f nob  of  origbud  Motion pounds..  110,080 

ioob  ot  orlgbial  section do  ...    60,000 

^^^Vs?l»%"S?L'?^rr.t-^.^ic,^-.i:::::::::::::::::::::::r 

l^xtX^S^t  rtx^^^ax9-'''-j,Sll'"'ll sUicy;  iUghtly  granalii  at  cironraference 

^*^^"I"ir'^KS^'5SSr;;"..:. .'..?.'..r^...f.rr: "ao.".i2,".«o- 

Q.  Ex.  16 ^32 
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TE8TS   OF   ISON9    STEEL,    AND   OTHE& 


No.  3056. 

Marks,  l^i^6 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Poundi. 
250 
1,250 
2,600 
8,790 
6,000 
0,260 
7,600 
8.750 
10.000 
11.260 
12.500 
12,750 
18,000* 
18.250 
13,600 
18,750 
14,000 
14.260 
14,500 
14.760 
16.000 
]^6U0 
16,000 
16,500 
17.000 
17,500 
18.  OUO 
18,500 
19,000 
18,500 
20.000 
20.500 
21,000 
21,500 
22,100 
22,500 
23,00U 
23,  500 
24,000 
24.500 
26,000 
25,  500 
26,000 
26,070 


Per  Moare 
Inon. 


Foundt. 

1.000 
6.000 
10.000 
15,000 
20,000 
26.000 
80.000 
86,000 
40.000 
46.000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
60,000 
00,000 
02,000 
64.000 
06,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,U0U 
90,000 
92,000 
94,000 
06.000 
98,000 
100,000 
102, 000 
104,000 
104,280 


Elongation 
per  moh. 


Inch. 

0. 

.000100 
.000207 
.000438 
.000600 
.00076^ 
.0OU933 
.001138 
.001300 
.001600 
.001667 
.001700 
.001767 
.001867 
.001933 
.001967 
.002000 
.006333 
.007000 
.  0U7433 
.008133 
.009500 
.011000 
.012333 
.013767 
.015433 
.017000 
.018HS3 
.020500 
.  0-'2500 
.024667 
.02G533 
.  028900 
.031333 
. 034333 
.037833 
.041000 
.0433 
.0467 
.0567 
.0633 
.0767 
.1033 
.1233 


SaooeasiTe 
elongation 
per  Inoh. 


Inch. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.  0U0166 
.0O02U0 
.000167 
.000200 
.000167 
.000033 
.000067 
.000100 
.00(NI66 
.000034 
.U00033 
.004333 
.000667 
.000483 
.000700 
.001367 
.001600 
.001333 
.001434 
.001666 
.001567 
.001833 
.001667 
.002000 
.002167 
.001866 
.002367 
.002433 
.003000 
.003500 
.003167 
.0023 
.0034 
.6100 
.0066 
.0134 
.0206 
.0200 


Pttmaiient 


Jnth. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sofioiiiilra 


Inek. 


Initial  load. 


SiMgOcVmik 


Tendle  straBgOi. 


General  summary, 

Tenille  »trength  per  aqnare  Inch  of  original  section pomda..  iM,9J 

Elastic  limit  ptsr  square  inch  of  original  section - !»••-"    5"»25 

Klongution  per inmi  after  mptnre men..    0.™ 

Elonj.'ation  per  inch  under  strain  at  elastic  limit J* "''52 

Reduction  in  diameter  at  point  of  mptnre *> •»* 

Bednction  in  area  after  rapture,  per  oentom  of  original  aeoUon V«ik*i: ! 

Position  of  raptnre - *  .18  fhmi  njok 

Character  of  Broken  snrface »iii'«ii;  «^ 

Blongatkon  of  inch  saottona  •••••...  ••••••...— • ^— ..*.»■,  •'JD^, -oi 
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No.  3057. 

Murks,  i?i,^ 

Seetional  area,  .25  square  inch. 


Applied  loadm. 


h,ooo 

6>,000 
10,000 


ooo 

901000 

so.  ooo 
ss^ooo 

GO,OfH> 
B1,000 


S^  OOO 

S7,  OOO 
SB,  OOO 

s»'922 
«»'222 

e2;ooo 

«4.000 
«8,  OOO 

6a.  OOO 

TO,  OOO 
72,000 

7e,ooo 

78,  OOO 
so,  OOO 
fl^  OOO 

^OOO 
00,000 

M.OOO 

oo,  «>oo 

98,000 

xoo,ooo 
lo^ooo 

104,000 

xo«,o<>o 


Elonntion 
permoh. 


JndL 

0. 

.000133 

.000300 

.OU0533 

.000700 

.000897 

.001083 

.001238 

.001400 

.001567 

.001738 

.001767 

.001800 

.  001867 

.ooi»e7 

.002033 

.002100 

.003233 

.605500 

.005000 

.  006600 

.008000 

.009307 

.010600 

.  Ol'JOOO 

.013367 

.015000 

.010607 

.  018167 

.020233 

.  02-2167 

.  02:i833 

.025067 

.028167 

.030500 

.O8:noo 

.  036167 

.039333 

.0433 

.0467 

.0533 

.0600 

.0700 

.0667 

.1267 


elonj^ation 
perinfih. 


0. 

.000183 
.000167 
.  0<i0233 
.000167 
.000167 
.000166 
.  000 JOO 
.000167 
.000167 
.000006 
.000034 
.000033 
.00OU67 
.000100 
.000066 
.000067 
.001138 
.002267 
.000400 
.000700 
.001400 
.001367 
.001333 
.001400 
.001367 
.001633 
.  001667 
.001500 
.002066 
.001034 
.001666 
.001834 
. 002500 
.002333 
.002600 
.003067 
.003166 
.003067 
.0034 
.0066 
.0067 
.0100 
.0167 
.0400 


PonnaiMBt 


0. 
0. 
0. 
0. 

.000038 
.000033 
.000038 


SoooMslTe 
p«ns«Deiit 


.000033 
0. 
0. 


Initial  load. 


KiMtloUflilk 


Tontfle  strength. 


General  summary. 

^      . ..1^  ..^^^  MifUffe  inch  of  origtiiAl  section ^ iKmndi..  106,060 

l?^lJS?fSiattM«  inch  of  original  »ectioii do...    66.0  0 

S^^^^S^^lSinSfsftor  rapture  inch..    0.  >33 

S^^'^'^^^vSilSch  under  Btrain  at  elastic  limit do 002100 

SSJS!S!ri?diJSaot4»ratpointofraptare do 124 

l^SSSftoVtoSSJlfter  nJptore.  per  coDtom of  ori^al  sootion « .^      30. 2 

^^v»n  Af  nratare    1".40  ftpom  neck 

W^vThT^en  anrfsoe -. silky,  sllghUy  granular 

g;25£^SDh8««ttoiw ^ 3.11, '^laT*  ".17 
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BOOP  0» 

No.  2913. 

Marks,  'f,^ 

Diameter,  "Ji6L 

Sectional  area,  .26  aqoare  latik. 


U 

16.000 

(Kl 

aipOuo 

UOM 

M 

Qeoeral  » 

tF«Mll>  itraDgtli  p«rKqiui»  Inohaf  ortclnsl  iBotloD ponnili-.  1M,  M> 

"—"- ■■-'■-«  MnaniliiohQforlglniiraeotloD  do «,l>00 

'inch  aflflrraploro-....  ., ,.....„..,.,.., ,-inob-.    0. 2O00 

Xedoationla  diftrueter  nC  paint  of  rupture do -IM 

BedndUonln  u-eft  Bf  Mr  mptam,  par  oantiiDi  of  original  udtlaik , MLT 

PoilUDnaf  rnpRire .M  middle  of  iMs 

Ohknwterof  brokaDiaclko*. ....... ^ ..allkT 

~-        '  n  of  l>ab  MctfaM* -...-oa,  "J7-, -.la 


S  Tnc?v^<s^&eZ^:B.JO.:Rz/Ze- 


Shop  C^ 


-?ad- >i 


H  tx  Hole  50,1. 
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Na2914. 
Marks,  *^o^ 
Diameter,  ".56L 
Sectional  area,  .25  sqaare  ineh. 


AppUad  IfMids. 


Told. 


Per 


1,»0 
2,500 
S,7S0 
^000 

«;» 

7.800 

1^750 

li^OOO 

11,390 

USOO 

1^730 

13,000 

U,S50 

U,900 

11,790 

14,000 

H3S0 

H900 

H790 

14  MS 

U^MO 

Ml  000 

U1500 

17,000 

17.000 

llB^OOO 

18,500 

10.000 

10,900 

20.000 

00,900 

2J,000 

21,900 

22,000 

22,500 

23,000 

23,500 

24,000 

24,600 

2^0U0 

29^600 

9^900 


in3i. 


1,000 

9^000 

10.000 

15,000 


SShOOO 
SO,  000 
8S.000 

40,000 
48,000 
60^000 
61,000 

oa,ooo 

01,000 
64,000 
56^000 
08.000 

57,000 
68^000 
60,000 
00.000 
08,000 
04,000 
00,000 
08,000 
70,000 
73.000 
74.000 
76,000 
78,000 
80,000 
82.000 
84.000 
86.000 
88,000 
90,000 
92.000 
94,000 
96,000 
98.000 
100,000 
102,000 
102,800 


Stenntioii 
peruioli. 


Inch. 

0. 

.000190 
.000300 
.00003 


.000800 

.000088 

.001100 

.001207 

.001480 

.001000 

.001833 

.001087 

.001700 

.001787 

.001838 

.001088 

.003038 

.002038 

.00J733 

.005000 

.007000 

.008767 

.010338 

.012000 

.018500 

.  016107 

.016833 

.010000 

.021500 

.023500 

.025833 

.028000 

.031033 

.034333 

.037687 

.042338 

.048000 

.0536(57 

.062000 

.0700 

.0067 

.1288 


8iiee6MiT« 

elongfttion 

per  inoh. 


JiMft. 

0. 

.000188 
.000167 
.000138 
.000167 
.000200 
.000138 
.000107 
.000107 
.000106 
.000167 
.000088 
.000034 
.000088 
.000067 
.000008 
.000100 
.000100 
.000900 
.000800 
.001267 
.002000 
.001767 
.001566 
.001667 
.001500 
.001667 
.001066 
.002167 
.002500 
.002000 
.002338 
.002167 
.003038 
.003300 
.008334 
.004666 
.009667 
.005667 
.008338 
.0080 
.0267 
•  0206 


PenBaoeot 

Ml. 


JnOL 


0. 
0. 

0. 
0. 

a 

0. 

0. 
0. 

Ol 


SfMMMMlTe 

pensAoeot 

Mt. 


^IMR. 


Inltiollood. 


Tendto  ftrength. 


TiBille  strengC^li per  Miiittre ioeh  of  orlKtnal  teotioii ........,....«....poiudi..  108,800 

XUwtie limit  persqajveineh  of  original  seotioo do....    66,000 

Slongation  per  inoh  alter  rapture inch..    0.1067 

SlonicatioB  per  inch  luder  strain  at  eUetio  limit do 001833 

Bedaction  in  diameterati>oint  of  rapture do 104 

BedactioB  in  area  after  raptare,  per  centam  of  original  seotion 40.7 

Poattioiiof  mptare • l".661temDeok 

Cbuacter  of  broken  sarlkoe ..••• Bilk; 

oflnoliMOtiou - "JS, ''.84*,  ".U 


I 
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No.  2015. 

Marks,  \^',?« 

Diameter,  ".664, 

SectioDal  area,  .25  sqaare  inch. 


Applied  loads. 


TotaL 


Povndi, 
260 
1,260 
2,600 
8,750 
6,000 
6,250 
7,600 
8,760 
10»000 
11,250 
12,500 
12,760 
13,000 
13,250 
13,500 
13,760 
14.000 
14,250 
14,500 
14,760 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18.000 
18,600 
19,000 
10,500 
20,000 
20,600 
21, 000 
21,500 
22,000 
22,600 
23,000 
28,600 
24,000 
24,500 
25,000 
26,600 


Per  sqaare 
inon. 


Foundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
35,000 
40,000 
46,000 
60,000 
61,  OOJ 
62,000 
63,000 
64,000 
65,000 
56,000 
67, 000 
68.000 
59,000 
60,000 
62.000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
06,000 
98,000 
100,000 
102,000 


Elonfcation 
per  inch. 


Inch, 
0. 

.000167 
.000333 
.000500 
.000700 
.000867 
.001067 
.001200 
.001400 
.001600 
.001767 
.001800 
.001867 
.001900 
.001967 
.002000 
.002100 
.002200 
.003000 
.004338 
.0"o067 
.007333 
.009167 
.011000 
.012667 
.014107 
.015738 
.017333 
.019333 
.  021500 
.023733 
.025833 
. 028667 
.031667 
.035000 
.038000 
.042500 
.047338 
.  053867 
. 0620 jO 
.0733 
.1100 


Sacoessire 

eloDjzation 

per  inch. 


Inch, 
0. 

.000167 

.000160 

.000167 

.000200 

.000167 

.  000200 

.  0U0133 

.000200 

.000200 

. 000167 

.000033 

.000067 

.000038 

.000067 

.000033 

.000100 

.000100 

.000800 

.001333 

.001334 

.001666 

.001834 

.  001833 

.001667 

.001500 

.001566 

.001600 

. 002000 

. 002167 

.002233 

.  002100 

.002834 

.003000 

.003333 

.  003000 

.004500 

.  004833 

.  006334 

.008333 

.0118 

.0367 


Permanent 
set. 


Ineh, 

a 

0. 

0. 

.000033 
.000088 
.000033 
.000033 
.000067 


Saooesslre 

permanent 

set. 


Inch, 


.000088 
0. 
0. 
0. 

.000084 


InltiAlload. 


SlMttolfanll. 


TensQe  itraigtiL 


General  sumn^ry, 

Speolflo  gravity • •    7.8484 

Hardness • 21.76 

Tensile  strength  per  square  inch  of  original  section poands..  102,000 

Elasticllmit  per  sqaare  inch  of  original  section do....    56,000 

Elongation  per  incn  after  rapture ineh..    0lU33 

Elongation  per  inch  onder  strain  at  elastic  limit do 002000 

Rednction  in  diameter  at  point  of  rapture .....do 044 

Seduction  in  area  after  rupture,  per  oentom  of  original  section 15.0 

Position  of  rupture • l^.SO  from  nedk 

Character  of  broken  surflMe..— • granular,  ladiating  from  •  flaky  spot  at  the  eirounferenoe 

Btongation  of  inch  seottena ".10, ''•li*, 'Ml 
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liro.2940. 
Marks,  "Sf* 
Diameter,  "MM. 
SeetioDal  area,  .25  square  inch. 


Applied  liMda 

SlonAtion 
permeb. 

8ocoeMiT6 

ttlonntlon 

perinoh. 

Permanent 
■et. 

SnooeeeiTe 

pennenent 

set. 

■— 

TotaL 

Peraqiiare 
iniUL 

P9imd9. 

1         250 

i      I.2S0 

2,500 

3,790 

1,000 
5,000 
10.000 
16,000 
20,000 
25.U00 
30,000 
35^000 
40,000 
45.000 
50.000 
51^000 
52,000 
53,000 
54,000 
55.000 
56.000 
57.000 

Inch. 

.000133 

.000300 

.000500 

.000687 

.000833 

.001000 

.001187 

.00i:i33 

.001500 

.001687 

.001700 

.001783 

.001767 

.001800 

.001833 

.001M57    1 

.0.HW3 

.001967    ' 

.  OOJOOO 

. 002067 

.002.-/67    , 

.00;J687    1 

.000000 

. 006233 

.008167 

.009033 

.011567 

.0l.'i«3 

.0I.->167 

.017000    ' 

.019000    ' 

.OJIOOO 

.  023  J  >3 

.  02.V<:i3     1 

.  OJ80:J3 

.  0JU9.« 

.0i:{83;{ 
.o:jM:a 

.  0421.i3 
.04r.O 

.  05;{;{ 
.  06't:t 
.07:« 

.1133 

0. 

.000133 
.000167 
.000200 
.000167 
.000106 
.  0.;0167 
.000187 
.0OOIG6 
.000167 
.000187 
.0000.(3 
.000033 
.000034 

Inch. 
0. 
0. 

0. 
0. 

a 
0. 
a 
0. 
0. 

Inch, 
0. 

Initial  Wed. 
Blaatio  limit 

Tendle  strength. 

5^000 
flL290 

7.500 

8.750 

10^000 
11,250 

12,500 

12.750 

.    13,000 

13.290 

13.500 

.000033 

.000033   ■ 
.0000:i4 
.000066 
. 000034 
.  Oooo;:3 
. 000067 

I    13,750 

1    14,000 

1    14.250 

1 

,,.,„. ...,_i  ^ 

J    14.500    •        58,000 

14.750    1        69.000 

•  •••••  ..••■. 

15.000    1        00.000 
15.250    1        81.000 
15. 500            02. 000    ' 

.•••••  ...... 

.  000500 
.001100 

.ooi3:n) 

.0012:^3 
. 001934 
.001766 
.001034 
.001766 
. 001834 
.001833 
.00:000 
. OOJOOO 
.  00 -•3.33 
.002:00 
.  0132.00 
.  00 J900 
.00J900 
.003900 

.oonoo 

.00:867 
.0083 
•  OluO 
.0100 
.0400 

15,  7^            OJ,  000 

18. 000             84. 000 

18, 500             86,  000 

17.000             68.000 

17. 500             70.  000 

18,  OOO             72. 000 

1    ia500             74,000 

1    19. 000             76, 000 

19. 5<»U    ,        78.000 

2iJ  UOO     1         80  OOO 

.    20. 500 

8  J.  000 

1    21.  OOj 

84.000 
88,CU0 
88.000 

21  hOO 

'    22.000 

22.500 

90.000 

23. 000             92. 000    1 

23.500 

04,000 

24,0uO 

98,000 

08.000 

100.000 

24  500 

,    'J5,000 

25,500           lOiioOO 

<    25,980           103.020 

'     1 

General  summary. 

Tensile  strength  per  square  incli  of  original  section ponnde..  103,920 

Klaeticlimitpersooare  inch  of  origizuu  section do 60,000 

Bloogation  per  inch  after  nipiare inch..    0. 1033 

Bongation  i^r  loch  nnder  strain  at  elasdo  limit do 0O20G7 

Seduction  i  i  diameter  at  point  of  mptore do 164 

BednetioD  in  ai«a  after  rupture,  per  centum  of  original  section 49.7 

Position  of  mptnre r'.lOf^omneck 

Cbaraoterof  broken  surfkoe silky;  trace  of  grannlation 

Skmgation  of  inch  sections 'MO,  ".17,  ".31" 
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No.  2941. 

Marks,  «So* 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


▲p^ed  loads. 


TotaL 


!Finmd§, 
250 
1,250 
2,600 
8,750 
5,000 
0,290 
7,600 
a,  750 
10.000 
11,250 
12,600 
12,750 
18,000 
18,260 
18,500 
13,750 
14,000 
li,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,600 
25,000 
25,380 


Peraqiuffe 
inch. 


Poundg. 
1,000 
5,000 
10.000 
15,000 
*20,000 
25,000 
80,000 
86,000 
40,000 
45^000 
60,000 
51,000 
62,000 
68,000 
64,000 
55,000 
66,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
04,000 
96.000 
98,000 
100,000 
101,520 


Blongation 
per  moh. 


Ineh. 
0. 

.000100 
.000267 
.CNK>483 
.000600 
.000800 
.000967 
.001133 
.001800 
.001500 
.001667 
.001700 
.001783 
.001767 
.001800 
.001883 
.001867 
.001967 
.002300 
.003000 
.004867 
.007000 
.008400 
.010100 
.011733 
.  013367 
.015267 
.017167 
.019200 
.021233 
.  023333 
.025800 
.028433 
.031267 
.034600 
.038167 
.042438 
.0407 
.0533 
.0633 
.0733 
.1067 


Saooeasive 

elongadon 

perlnob. 


Inch. 
0. 

.000100 
.000167 
.000166 
.000167 
.000200 
.000167 
.000166 
.000167 
.000200 
.000107 
.000038 
.000038 
.000034 
.000033 
.000033 
.000034 
.000100 
.000333 
.000700 
. 001867 
.002133 
.001400 
.001700 
.001633 
.  001634 
.001900 
.001000 
.002033 
.002033 
. 002100 
.002467 
.002633 
.  002834 
.003333 
.003567 
.004-266 
.004287 
.0066 
.0100 
.0100 
.0334 


Pemuuieat 
■et. 


IndL 


0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaooMtiTiB 

pecmanent 

aet. 


JiMfc. 


0. 


Initial  load. 


•Rlaf^^y  UmH. 


Tenaila  afcrength. 


Oeneral  Bummary. 

Tensile atrenRth  per  aqnare  inch  of  original  aeotion pounds..  101,SSO 

Elastio  Umit  per  sanare  inch  of  original  section do 66^000 

Blongation  per  inon  after  rapture • inch..    0.1867 

Elongation  per  inch  ander  strain  at  elastic  limit do 001867 

Bedaotion  in  diameter  at  point  of  mptare do 154 

Bedoction  in  area  after  rapture,  per  oencom  of  oariglnal  section 47.2 

Poaition  of  raptore r'.25  from  neck 

Oliaraeter  of  brolEen snrfaoe tSO^i  traoe of  gCBDoUptioD 

Elongation  of  inch  aeottons « "-OO, 'M6^  ".81* 
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No.  2942. 
Marks,  »^«c, 

DiameteTj  ^'S6L 

8eotioDal  area,  J25  square  indu 


lO^OOO 


ooo 
ss^ooo 
aof^ooo 

83,  ooo 
401,000 


est^ooo 

03.000 


eswooo 
c«,ooo 

dT.OOO 

sa!ooo 

OOO 


^sslooo 

€10,000 

70.  ooo 
72:000 

■^♦'222 
•7a.  000 

^000 


«^222 
»*-222 

02.000 
oe.000 
oS^ooo 


.000167 


.ooosoo 

.000007 
.000838 

.001000 

.001187 

.001887 

.001538 

.001783 

.001800 

.001833 

.001087 

.003383 

.004333 

.005287 

.006200 

.007000 

.007700 

.008700 

.010167 

.011800 

.018438 

.015038 

.016833 

.018667 

.020667 

.022687 

.025033 

.027483 

.030000 

.03t>833 

.036200 

.040167 

.044687 

.0500 

.0587 

.0638 

.0787 

.1238 


elonntton 
perliioh. 


0. 
.000187 

.000188 

.000187 

.000187 

.000188 

.000187 

.000187 

.000200 

.000188 

.000200 

.000087 

.000038 

.000184 

.001388 

.001000 

.000084 

.000883 

.000800 

.000700 

.001000 

.001487 

.001833 

.001838 

.001800 

.001800 

.001834 

.003000 

.002000 

.002388 

.002400 

.002587 

.002833 

.003387 

.003987 

.004500 

.005338 

.0067 

.0068 

.0184 

.0486 


Ol 

a 

0. 
0. 

a 
a 

Ol 


p«nnMi«Bt 


laitUdliMd. 


TeniflA  rtrength. 


Qm^eral  •wnmary- 

^^ ^         inch  of  orlgliiAl  aeotloii poands..    00,800 

^^Twr  Mtiavo  inch  of  origiiuu  Beotion do —    52.000 

Sot t>«iBoh  •flerniptare inch..    0.1833 

^n  per  inob  under  Btnln  at  elMtto  limit do 001838 

^j^^Uameter  at  point  of  raptoTB do —       .164 

to  area  after  raptoro,  por  oontnm  of  odgfaial  Motion 49.7 

ofraiitaro....^. ".85  ftom  neck 

of  teokon  sarflMe silky 

afteah  •aetkns 'U8t'M4.".81» 


TESTS  OF  IBON,  STEEL,  AMD  OTHBB  M&TEBIALS. 

HOOPC* 

No.  2994. 


Marks,  "b^"? 

Diameter,  "^64. 

Sectioual  area,  .25  square  inch. 


Gateral  fummary. 

Tensile  slTsnjnh  per  •qauelDch  of  oiicbiti  HCtlDn n<mndi..  106,  M 

BImi  lo  limit  per  iiqnarB  Inoh  of  orlglniJ  seollon  . .  j.  ™  ™a 


Eloopitton  per  inch  afler  rapture , Inoh..     0.1WM) 

EloDf^aCion  perinob  aaderetiMia  at  elastic  limit do OOIWT 

B^dDt^tFOD  111  diameter  At  point  of  ruptarv  ._.-.,. - ^ ._..:   -  ^n  lu 

BedaollDD  in  uaa  after  raptare,  peroantam  oforigliial  Motlim 


— .1".W  from  Deck 

Blongatlan  ofinab  uotiona V.'". "..V//S.'.'.'.'.',^l''J.6,'''''Aii' 


otbroiea  wntiot „......sllkv 


SzzicA.  O^eeZ  J$.  Z.  Jl^Ze 


Tloop  0%s 


H  Ex  No  16  50,  f . 
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No.  299B. 

Marks,  i^,§ 

Diameter,  ^'.564. 

Sectional  area,  .25  sqnare  inch. 


Applied  loads. 


TotaL 


1,250 
2,500 
3,750 
5^000 

«^250 

7,500 

8^750 

10.000 

11,250 

13.500 

12,750 

13.000 

13,250 

USOO 

13.760 

14,000 

14.230 

K500 

14,730 

UOOO 

15.5G0 

20^000 

lfi,dOO 

J7.000 

17,500 

laooo 

m500 
19.0(H> 
I0.50i3 
20,000 
20,500 
21,000 
21,500 
22.Q0O 
22,600 
23.000 
2a,  600 
21,000 
24.500 
£5,000 
25,500 
28,000 
26,500 

28,eoo 


10 

1    li 


Pot 


raoiure 


Pound$. 
1.000 
5,000 
10,000 
15^000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
60,000 
51,000 
52,000 
53,000 
54.000 
56,000 
60.000 
57,000 
6^,000 
50^000 
60,000 
62,000 
64,000 
66,000 

ea,ooo 

70.000 

72,000 

74,000 

76.000 

78,  OCO 

80,000 

82,000 

84,000 

86,900 

88,000 

90.000 

92,000 

04.000 

96,000 

98.000 

100,000 

102,000 

104»000 

106,000 

106,760 


per  inch. 


Inch* 
0. 

.000167 
.000333 
.000500 
.000687 
.000833 
.001000 
.001167 
.001833 
.0U1600 
.001667 
.001700 
.001733 
.001767 
.001800 
.00]833 
.001933 
.001967 
.002033 
.0U3233 
.005500 
.007233 
.008333 
.000733 
.011100 
.012667 
.014033 
. 015800 
.  0174a.T 
.010:{33 
.021033 
.023007 
.OJ5000 
. 027500 
.020800 

•o:ffi5oo 

.  03.'«<33 

.039333 

.042833 

.047667 

.052833 

.0600 

.0700 

.0900 

.1167 


SuoooBiWo 

elonintion 

pOTinob. 


0. 

.000167 
.000168 
.000167 
.000167 
.000106 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000034 
.0000.33 
.000033 
.000100 
.  000O34 
.000066 
.001200 
.002267 
.001733 
.001100 
.001400 
. 001367 
.001507 
. 001366 
.001767 
.001633 
.001900 
.001700 
.002034 
. 001933 
.  OOJ:)00 
.002300 
. 002700 
.003333 
.003500 
.003500 
.004834 
.005166 
.007167 
.0100 
.0200 
.0267 


PennaiMnt 

Mft 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


pemuuieBt 


0. 


Initial  load. 


SaotlottBiit 


Tensile  stxength. 


General  summary, 

Tetjsile  streai^  per  sqnare  inch  of  orieinsl  seetfon pounds..  106,760 

Slaetio  limit  per  soiiare  inch  of  orlgliuu  section do 58,000 

Boo^ation  per  inch  after  rapture inch..    0.1167 

Slongatioti  per  inoh  under  strain  at  elastio  limit do 002033 

Seduction  in  diameter  at  point  of  mptore do 044 

Seduction  in  ares  after  rapture,  peroentnmof  original  section 15.0 

Position  of  rnptnre 1".50  firom  neck 

Character  of  broken  sarfiu)&  gnmnlar,  radiating  ftom  a  dnU  spot  at  the  eircamllBnDoe.    liinnte  oraoks 

developed  in  sorfiMM  of  stem. 
Xlongatlon  of  Inch  seetlons MC^  «.16*, ''.00 


348  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Marks,  l\^ 

Diameter,  ''.664 

Sectional  area^  .26  square  inch. 


No.  2996. 


Applied  loads. 


TotaL 


PoufkZt. 
250 
1,260 
3,600 
8,760 
6^000 
e.260 
7,600 
8,760 
10,000 
11,260 
18,600 
12,780 
18,000 
18,250 
18,600 
18,760 
14,000 
14,860 
14,600 
14,760 
16^000 
16,500 
18,000 
18,600 
17,000 
17,600 
18,000 
18,600 
18,000 
10,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
28,000 
28,600 
24,000 
84,600 
26,000 
26,600 
86,000 
26,200 


Per  MiiAre 
imob. 


Potmdff. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
86,000 
40,000 
46,000 
50,000 
61,000 
62,000 
68,000 
64,000 
66,000 
66,000 
67,000 
68,000 
60,000 
80,000 
62,000 
64^000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
02,000 
04,000 
06,000 
08,000 
100,000 
102,000 
104,000 
104,800 


BlonKation 
per  moh. 


Ineh. 

a 

.000100 

.000388 

.000500 

.000607 

.000888 

.001000 

.00U67 

.001883 

.001500 

.001738 

.001767 

.001838 

.001867 

.001800 

.001833 

.002000 

.002038 

.002138 

.006900 

.008000 

.000267 

.010888 

.012000 

.018883 

. 014738 

.016338 

.018167 

.020000 

.021888 

.024000 

.026338 

.028000 

.029967 

.033000 

.035500 

.040000 

.044338 

.048888 

.054167 

.0600 

.0700 

.0938 

.1200 


SnooenlTe 

elonntion 

perlnoh. 


Ineh, 


0. 


.000100 
.000283 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000833 
.000084 
.000066 
.000084 
.000088 
.000088 
.000067 
.000033 
.000100 
.004767 
.001100 
.001267 
.001666 
001167 
.001338 
.001400 
.001600 
.001834 
.001838 
.001838 
.002167 
.002888 
.001667 
.001967 
.003038 
.002500 
.004600 
.004383 
.004500 
.005334 
.005883 
.0100 
.0238 
.0267 


Permuieiit 


Jneh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 


SuooMkiye 
permaneiit 


Ineh. 


0. 


Initial  load. 


XUsfelo  limit 


General  eummary. 

Spedfio gnvity l.USL 

Sbidness 80. 4y 

Tensile  strength  per  squATB  inch  of  vrlsizial  aeotioii poonds..  104,800 

Blastio  limit  per  sqnsre  inch  of  OTiginalsection do 87,000 

Elongation  per  inon  afttn*  rapture Ineh..    0L1600 

Elongation  per  inch  nnder  stnln  at  elaatio  limit do OOSOSt 

Bednction  in  diameter  at  point  of  mptore Ao 114 

Bednction  in  area  after  rapture,  per  centom  of  origfaialseotiaii • 86.4 

Position  of  mptore • «. «•*..... ....''.60£romneok 

Gharaoterof  orokensarfhoe ^.•..•....» ......lO^ 

Elongation  of  inch  seetUms .%• "M,",!!,''!^ 
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No.  2997. 
Marks,  l^i^ 
Diameter,  ^^664. 
Sectional  area,  .26  sqaare  inch. 


1 


ApiiUed  loads. 


Totei. 


I, 
6^000 

isoo 

8,750 
lOLOOO 
11,290 
U^SOO 
12;  780 

ri,ooo 

13,250 
13,600 
13,750 
14,000 
U,250 
14,500 
K750 

la^ooo 

15,250 
15^900 

15^790 
16,000 
16,500 
17,000 
17,600 
16,000 
18,600 
10.000 
10.600 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
13,000 
23,900 
24,000 
94,500 
25^000 
25^500 
28.000 
26^600 
27,000 
27,800 
27,810 


raoiiAie 

llMUl. 


1,000 
6^000 
10^000 
1S,000 
90,000 
SS^OOO 
80.000 
89,000 
40.000 
45»000 
50,000 
51,000 
02,000 
53.000 
54,000 
65.000 
50.000 
57,000 
68.000 
50.000 
00.000 
61,000 
68,000 
68,000 
64,600 
6&000 
000 


70,000 

72,000 
74,000 
76.D0O 
78,000 
80,000 
82,000 
04,000 
08.000 

saooo 

00,000 

02.000 

04.000 

06,000 

08,000 

100,000 

102.000 

104.000 

106^000 

loaooo 

110,000 
111,  840 


Xlonffation 
peruieli. 


0. 

.000107 
.000388 
.000500 

.000700 
.000000 

.001007 
.001238 
.001400 
.001507 
.001738 
.001707 
.001800 
.001833 
.001900 
.001938 
.001007 
.002000 
.002088 
.002100 
.002138 
.002107 
.002300 
.003183 
.000338 
.008000 
.009167 
.010500 
.011800 
.013233 
.014733 
.010288 
.018000 
.019000 
.021500 
.023367 
.025500 
.027700 
.030000 


.085388 

.038500 

.042888 

.0467 

.0588 

.0000 

.0700 

.0000 

.1188 


SaoeeMtre 

elonsAtlon 

psriBcb. 


0. 

.000107 
.000160 
.000107 
.000200 
.090200 
.000107 
.000160 
.000107 
.000167 
.000166 
.000034 
.000038 
.000033 
.000067 
.000038 
.000034 
.000038 
.000033 
.000067 
.000088 
.000034 
.000188 
.000888 
.003200 
.001007 
.001107 
.001388 
.001300 
.001483 
.001500 
.001560 
.001767 
.001600 
.001900 
.001887 
.002188 
.002200 
.002800 
.002067 


.603167 

.003838 

.001367 

.0006 

.0067 

.0100 

.0100 


PsrmaiMnt 


0. 
0. 
0. 

0. 
0. 

a 

0. 
6i 
Ol 


Initial  toad. 


TcoaflotlraBgth. 


General 


„ iBoh  of  oiifliial  MOtkMi poonds..  111,840 

ButieHmiiper  iqnazeinehofoiigbiarBeotloa do 61,000 

nongatiOB per  tncn aftor  mi»tare inch..    0.1600 

Sooieatfon  per  Inch  under  atraiii  at  elaatlo  Umit do 002167 

Bedactkm  In  diameter  at  point  of  raptme do 114 

Seduction  in  Are*  After  rapture,  per  oentom  of  original  aeotiai 88.4 

Peaitkniofniptnre • ".OOftomneck 

Chaneter  of  Sroken  anrflMe aOky,  wldi  Ana  8;nBralatloB  at  the  eiroamference 

~  of  tneh  aaotioM ".10.  ".10,  ".28* 


1 
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No.  2998. 


Marks,  |i^9} 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  losfdfl. 


TotaL 


Potmdf. 
250 
1.200 
2,500 
8,750 
6,000 
6,250 
7,600 
8.700 
10,000 
11,250 
12,500 
12,700 
13.000 
13,200 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
16,000 
15,500 
16.(00 
16,000 
17,000 
17,500 
18,000 
18,500 
19,000 
19, 000 
20,000 
.'0.000 
21. 000 
21.000 
22,000 
22,500 
23,000 
23,500 
24,000 
24,000 
25,000 
25.500 
26,000 
20,500 
27,000 
27,500 
27,660 


Peraqnare 
inch. 


Pounds. 
1.000 
6^000 
10.000 
16,000 
20,000 
25,000 
80,000 
86,000 
40,000 
46,000 
60.000 
61.000 
58,000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76, 000 
78,000 
f  0,000 
82,000 
84,000 
86,000 
88,UOO 
90.000 
92. 000 
94.000 
96.  OOO 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110, 000 
110, 600 


Blonsation 
per  moh. 


Inch. 
0. 

.000167 
.000388 
.000500 
.000667 
.000838 
.001000 
.001167 
.001338 
.001533 
.001700 
.001733 
.001767 
.001800 
.001867 
.001938 
.002067 
.002200 
.002538 
.003038 
.003800 
.005167 
.006700 
.008167 
.009500 
.010833 
.011667 
.01':333 
. 015000 
.016G0U 
.01833:) 
.019933 
.  021833 
.  023567 
.025667 
.028000 
.  030400 
.033338 
. 036333 
.039500 
.043167 
.04h333 
.0567 
.0667 
.0767 
.0967 
.1200 


SaooeBsiye 

elongation 

jMrlnch. 


Inek, 

a 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000200 
.000167 
.000033 
.000034 
.000038 
.000067 
.000066 
.000134 
.000133 
.000383 
.000500 
.000767 
.001367 
.001533 
.001467 
.001333 
.  001333 
.000834 
.001666 
.001667 
.001600 
.o;'l7;« 

.001000 

.001900 

.001734 

.002100 

.002333 

.  002400 

.002033 

.OOiOOO 

.003167 

.003667 

.005166 

.008367 

.0100 

.0100 

.0200 

.0233 


Permanent 
aet 


a 

0. 
0. 
0. 

a 

0. 
0. 
0. 
.000038 


SnooeaaiTe 

permanent 

aet. 


Inek. 


.000088 


TtAmfif^^, 


Initialload. 


Blaatio  limit. 


TeoiOe  otaraniKth. 


Oeneral  snmmarif. 

Tensile  strength  per  aqaare  inch  of  oriffinal  aeotion • poonda. .  UQ,  600 

Elasiio limit  per  souaro  inch  of  origiDflJ section « ......do....    60,000 

Elongation  per  incn  after  mptare Indh..    0.1567 

Elongation  per  inch  under  strain  at  olaatio  limit do OOIOSS 

Bednctian  in  diameter  at  point  of  mptare • do 064 

BedaoUon  in  area  after  rapture,  per  oentom  of  original  aeotUm.... ^ S1.4 

Position  of  mptare 1".40  from  neck 

Character  of  broken  aarfbce graaa]«r;  flaky  tpot  al  the  oiroomflwenMu   Cneka  derelopod  in  stem 

Elongation  of  inch  aeotiona ^..» • ^ ".^  ".21*, 'M4 


i 
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/ 


I 


Marks,  i|r^<a 
D/ameter^  ^'.564. 
iSectioDal  area,  .26  square  inch 


No.  2999. 


is 


i3i 


1,  ooo 

10^000 

201 000 
s»,ooo 
ao.4foo 

44KOeO 

30,000 
SI,  000 

S2,000  I 
S3,  000  I 
S4,000       J 

»*'£!!? 
1^,000 


^•222 

02,O<H> 
•4,€K>0 

«-222 

7«p?22 

72.000 

^••222 

78,000 

«<>-222 

»*-222 

8«-222 
gfi  000 

So.ooo 

o->    000 

S^ooo 

•2^222 


102,000 

106,000 


SkmsatioB 
IterTiieh. 


0. 

.000107 

.000838 

.000600 

.000807 

.000833 

.001000 

.001107 

.011338 

.001600 

.001007 

.001787 

.001807 

.001907 

.  O0:i03S 

.  002100 

.005800 

.008200 

.000538 

.007000 

.008038 

.  000833 

.  O1U067 

.  012187 

.013400 

.016038 

.  010007 

.  018333 

.020000 

.022000 

.024000 

.  020107 

.028338 

.0:^0800 

.  033733 

.0:90607 

.  040338 

.044500 

.040107 

.064067 


SnooeMive 

ekmgatiosi 

perlaoh. 


000107 

000100 

000107 

000107 

000100 

000107 

000107 

000100 

000167 

000107 

000100 

000100 

000100 

000000 

000067 

003700 

000400 

000333 

000407 

001038 

001300 

001334 

001500 

001283 

001838 

001634 

001060 

001007 

002000 

002000 

002187 

002100 

002467 

003138 

002034 

003006 


0. 
0. 

a 
0. 
0. 
a 
0. 
0. 

Ol 


SnoMMlTe 


004107 
004667 
005600 
008038 

0100 
0107 


0. 


laitlAllMd. 


ToMfle  ■trangth. 


Gtm€ral  •nmmorjf. 


..^•r  ^o^Bjore  inch  of  orieliiftl  section poondB..  106,000 

t—mI*  atreng***  ^t3:J!3*  ijacU  of  original  sectioii do...    65,000 

5fS^Slilni^ !»««•  ■^IJteT- rnptore inch..    0.1400 

S^JStloB  P«»  \^^S  ^^«r  •t»in  at  elArtio  Umit do 002100 

jt^S^Uraii^  diamew^      -^^^^^P^P^j^ljQ^QfQ^gjj^jg^Q^^ ^g^3 

£edSctioni»«*«^ir^    .      1".40  from  neck 

PatitUm  of  ^^P?£^l«^  'mrtmoe,  gnnnlar,  nuUattng  Ihm  »  flakj  spot  aX  droomfiBraioe.    Opened  cracks 
-jhanMSter  of  W»^ 
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No.  3109. 
Marks,  %\'^ 
Diameter,  ".564. 
Seetiooal  area,  Ji6  aqoare  inch. 


U.OOD 

.toom 

000108     . 

T,6M 

£:ooo 

000IB7     - 

silN) 

u,oou 

ioOUOT 

ooom    . 

40  000 

.ooim 

000188     . 

tflooo 

.OOIBOO 

000187     . 

lilHO 

E0.ooa 

.MIOOT 

11 1M 

SL^uoo 

.001700 

0011033  : 

iSooo 

B^OOO 

0WJ087      . 

U^ 

:  001833 

u.6ao 

hIooo 

.ooi8«i 

000034     '. 

ISITH 

6^ooo 

.OOISUO 

000033     . 

14,000 

so.ooo 

HIM 

67  000 

.002133 

IIO020O      . 

li.MD 

»ooo 

00O134     . 

14,710 

!s»,ooo 

.002400 

000133      . 

1^000 

«o,oot 

.002500 

000100     . 

IS,ZM 

«£ooo 

.003500 

OOIOOD     . 

It,  500 

•ilooo 

.0M7SS 

UOOO 

M,000 

.ootsra 

W.tM 

Smo 

.00900* 

002187     , 

17,000 

gooo 

.010000 

081000     . 

17  MO 

70^000 

.011107 

1*^000 

72^000 

0015*0     . 

iSuo 

7i;o«o 

itliMI 

0010*0     . 

iSooo 

70.000 

.010007 

003000      . 

iftisoo 

78,000 

002000     . 

lo.ooo 

ulooo 

!0202S3 

10,  MO 

es.0D0 

.022087 

0OZ3B4     '. 

ILOOt 

84,0*0 

.0!433S 

0018S8      . 

itlcoo 

wooo 

002000    . 

>:,ooo 

88,000 

002000     . 

nsoo 

00.000 

.031000 

00288T      . 

niooe 

02.000 

0028*0      . 

39,  so* 

HODO 

!  037882 

SkOOt 

00.000 

.041187 

003S34 

S.tM 

ae,oM 

0048*8     . 

S^oot 

100,000 

.0500 

004l«7     . 

»;soe 

iSooo 

.05*7 

S°E 

MOOD 

104,000 

0188 

W.MO 

100,000 

.0M7 

m;7o« 

imImo 

.10*7 

•30* 

flwwral  mwwry. 

TaiMll»»t«™(thp««qn«»taoli(if  ori«lB«i8W!lto« F"v»d*--  ^^S 

KUsUoIlmltptrHUrBlDohaf  orlglodiMtlaD S?V    ^S 

XlongMloDporliiohaftamptiiTa.... toob..     ^JJI 

Blanintlon  per  Incb  under  MninMeUttio  llBn o"  ---  -OOi™ 

Kodnotlontn  dUmMer  «  point  or  rapwre  ....... .-...-...J.. #«...,        .IW 

Bw]aal1<mln*re»>fWTTDp4an,pacoeo(amotori|tlnaIaMtUa uiii: ^Z 

FmKIod  of  niptiin ^^^^.,,...-"MmmB^K 

OharMWr  of  broken  wrtM* ""gl  W*0*»tm™yM 
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JD/ameter^  ^^564. 
iSdctional  area,  .26  square  inch 


No.  3110. 


per  uioh.  ^ 


s,ooo 


.000167 
.0003S8 


90,000 
30,000 
90^000 


'dO.COO 


iM.  oao 

^3.000 


oa^oao 


.000883 

.•OlOOO 

.•01167 

.001338 

.001533 

.O017D0 

.001738 

.001800 

.O01833 

.O01M7 

.001000 

.001038 

.002000 

.002133 


«loAg»tioii 
perlnob. 


•2-2S2 


OO4A00 
006100 

oonmn 


oaCooo 

72.  0€K» 

^222 
»-222 


O1O067 

oxaooo 


S4.  OOO 


oo,qqo 


oieooQ 

O16400 
018107 
O20000 


.0^4000 


osifioo 

OO4007 
O37600 
O4O038 

.04^ 


io»  ??2 


0607 


JiusJL 

000107 

000106 

000167 

000107 

000160 

000167 

000107 

000160 

000200 

000167 

000033 

000067 

000033 

000034 

000033 

000033 

000067 

000133 

000^34 

001833 

001600 

001567 

001700 

001300 

001333 

001433 

001507 

001400 

001767 

001833 

002338 

001607 

002333 

002167 

003000 

003107 

002833 


PemuttieBt 

Mt. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


IndL 


SiMoeMiye 
perinftn«nt 


Initial  load. 


004107 
0083 

0084 
0066 
0100 
0400 


SlMtloUiiilt 


Tensile  etiengUL 


a.  iBx. 


Om^eral  tmmmairif. 

Inehoforigineteeotlan poimdi..  108,000 

of originueeetion do....    67,000 

inch..    0.1733 

ai  daetio  limit do 002000 

,^  point  of  raptnre    do 114 

n-ptare,  per  centum  of  oriBlnal  aectlon —       36.4 

_t-. ''.OSfromneqk 

uOky,  intenpened  with  granular  metal 

".11.  ".14,  ".27* 

23 


354  TESTS    OF   IRON,    STEEL,    AND 'OTHER   MATERIALS. 

Fo.  3111. 
Marks,  |??.Sf 
Diameter,  ".664. 
Sectional  area,  .25  sqoare  inch. 


Applied  loada. 


Totel. 


Potmdf. 
250 
1,250 
2.600 
8,760 
5,000 
0,260 
7,500 
8.760 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500  . 
13.750 
14.000 
14.250 
14.500 
14.750 
15,010 
15,500 
16,000 
16.500 
17.000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24.500 
25.0U0 
25,500 
26,000 
26,500 
26,680 


Por  square 
incn. 


Pounds, 
l.OOO 
5,000 
10,000 
15,000 
20.000 
26,000 
80.000 
35,000 
40,000 
46,000 
60.000 
51.000 
52,000 
63,000 
54,000 
55.000 
66,000 
67,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82.000 
84.000 
86,000 
88.000 
90,000 
02.000 
04.000 
96,000 
08,000 
100, 0<:0 
102.000 
104,000 
106.000 
106,790 


Elongation 
per  inch. 


Ineh, 
0. 

.000100 
.0002:13 
.000400 
.000600 
.000767 
.000967 
.001183 
.0U1333 
.001500 
.001700 
.001733 
.001767 
.001800 
.001833 
.001867 
.002833 
.003833 
.005000 
.006667 
.007000 
.008000 
.009000 
.010500 
.012333 
.014000 
.015333 
.  016667 
.018333 
.020000 
.021667 
.023338 
.025167 
.027500 
.030000 
.032833 
.035500 
.038883 
.042338 
.047000 
.0520U0 
.0567 
.0667 
.0888 
.1033 


Siio<  eeslye 

elooeation 

perlnch. 


Inch. 
0. 

.000100 
.000133 
.000167 
.OOOCOO 
.000167 
.000200 
.000166 
.000200 
.000167 
.000200 
.000038 
.000034 
.000083 
.000038 
.000084 
.000966 
.001000 
.001167 
.000667 
.001333 
.001000 
.001000 
.001500 
.001833 
.001667 
.001338 
.001834 
.001666 
.001667 
.001667 
.001666 
.001834 
.002338 
.002500 
.002838 
.002667 
.003333 
.003600 
.004667 
.005000 
.0047 
.0100 
.0166 
.0200 


Permanent 
set 


Ineh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snoeeesiye 

permanent 

«et. 


iJMft. 


0. 


Remarks. 


Initial  load. 


Sasatio  Umlt. 


TensUe  stzengfh. 


General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..  106.720 

Elastic  limit  per  square  inch  of  original  section do....    55^000 

Elongation  per  inch  after  rapture inch..    0.1167 

Elongation  per  inch  under  strain  at  elastic  limit do 001867 

Kedoction  in  diameter  at  point  of  roptnre.  do  ..         .064 

Rednotion  itf  area  after  rapture,  per  centum  of  original  section 2L  4 

Position  of  ruptare ".60  ftrom  neck 

Character  of  broken  surfiMe granular,  radiating  firom  a  dull  spot  at  Uie  oiroamfBrence 

Elongation  of  inch  sections ".18*, ''.00,  "08 


TESTS    OF   IRON,  STEEL,  AND   OTHER    MATERIALS. 

No.  3112. 
Mark8,  ^fy^ 
BiAmeterj  KsM. 
Sectional  area,  .25  square  inch. 


JLppU^d  lomdm. 


TatBL 


in 


ten. 


SUmcatton 
iMrmoh. 


S,OO0 

10,000 
ts.000 


.060197 
.00083S 


40,000 

90.000 


60,000 
67,  000 


.000087 
.000633 

.001000 

.001107 

.001338 

.001500 

.  001607 

.001900 

.  001933 

.O01M7 

.002000 


perlnch.  •*** 


90.000 


«1,  000 
02,  000 


•02067 
002133 
O02i'>7 


•4.  000 
«5,  000 

•7.  00# 


70.000 

7-4,  000 

78^  000 
SO,  OSS. 


saooo 
00.000 


94,000 


O02267 
002300 
002333 
002400 
003033 
004100 
005267 


10:5,000 
104,02* 


lie,  ooo 

XXS.400 


•08167 
OOM67 
O10767 
01 2233 
0135C7 
015133 
OlOSKM) 
018333 
020167 
022S33 
0123767 
O2G000 
028133 
O30600 
033167 
'  O36000 
;O30506 
.  042667 
.0450 
.0533 
.0000 
.0700 
.0007 
.1167 


000107 

OOOlOi 

000107 

•001t7 

OOOIM 

0001«7 

000167 

OOOlOt 

000107 

000167 

00023S 

000033 

000034 

000033 

000033 

000034 

000006 

000034 

00003S 

000067 

000093 

000033 

000067 

000633 

001067 

00U67 

001500 

001400 

001300 

001300 

001466 

001334 

001506 

001767 

601433 

001834 

002166 

001434 

002233 

002133 

002367 

002667 

003133 

002906 

603167 

002333 

0083 

0067 

0100 

0267 

0200 


6. 

6. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


8voo«MiTe 
permanant 

Mt. 


JITtfl^k 


0. 


ImitiallMid. 


ElMtio  limit. 


Tensile  strength. 


Oeneral  $ummary. 

_  bach  of  original  »©ctio» pounds..  118. 

^  ^^^[^^  of  origin»r»eotion (!•• —    67. 

?l*»'*KS£^TlS^«^*^'^ft^lntof rapture do  ...        . 

5?f.SS«  \o  Aia*a«VS^  ^Pt  

^j^mre«k»^*** ".75  from  n< 

of -r«i.otxix<e     '"liCoi"* granular;  silky  ceti 

of  lirolten  •""il^^l^  "_ ...".09. ".12." 

of  isoU'' 
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TESTS   OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 


No.  3113. 

Marks,  i^.^^J 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToUl. 


Pounds. 
260 
1,260 
2,600 
3  760 
A,  000 
0,250 
7,600 
8^760 
10,000 
11,260 
12,600 
18.760 
14.000 
14,260 
14,600 
14.760 
16,000 
16,250 
16,600 
16,000 
16,500 
17.000 
17,600 
18.000 
18,500 
19,000 
19,500 
20,000 
20,600 
21.000 
21,500 
22,  OUO 
22,500 
23,000 
23,600 
24,000 
24,500 
25,000 
26,500 
20,000 
20.600 
26,700 


Per  saaare 
inco. 


Pounds. 

tooo 

6.000 
10,000 
15.000 
20,000 
2^000 
80,000 
36,000 
40.000 
45.000 
60,000 
66.000 
60,000 
57.000 
68.000 
69,000 
00.000 
61.000 
62.000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
70.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
02,000 
04,000 
90.000 
98, 000 
100,000 
102,000 
104,  OCO 
106,000 
106,800 


Elongation 
Iier  Inoh. 


Inch, 
0. 

.000188 
.000!I06 
.000467 
.00063a 
.000838 
.001000 
.001107 
.601400 
.001606 
.001700 
.00I9U0 
.001967 
.002000 
.002033 
.  0021:^3 
.002233 
.002733 
.004067 
.006500 
.007838 
.009567 
.011333 
.  012867 
.014500 
.016233 
.  018533 
.  019767 
.  021667 
.023767 
. 026283 
.028567 
.031400 
.  034500 
.0.«267 
..041733 
.0450 
.0500 
.0000 
.0667 
'.0900 
.1067 


SocoeMiye 

elongation 

per  inch. 


Ineh. 
0. 

.000133 

.000167 

.000167 

.000166 

.OOOliOO 

.000167 

.000167 

.000238 

.000106 

.  OOOJOO 

.000200 

.000067 

.0000..3 

.000033 

.000100 

.000100 

.000»>0 

.001934 

.001833 

.001333 

.001734 

.001766 

.001534 

.001638 

.  001733 

.002300 

.001234 

.001900 

.002100 

.002466 

.002334 

.002833 

.003100 

.003767 

.003466 

.003267 

.0050 

.0100 

.0067 

.0233 

.0107 


Permanent 
aet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sao  eaalTe 

pennanent 

set. 


Inch. 


0. 


Bemarka. 


Initial  load. 


Elaatio  limit. 


Tensile  strength. 


General  sumtnary. 

Tensile  strength  per  square  inch  of  original  seotion pounds..  106^800 

Elaatio  limit  per  square  inoh  of  original  section do 60,000 

Elongation  per  incn  after  rupture taioh. .    0.1400 

Elongation  per  inoh  under  strain  at  elastic  limit do 00088 

KeductioB  in  diameter  at  point  of  rupture do 064 

Beductionin  area  after  rupture,  per  centum  of  original  seotion 21.4 

Position  of  rupture r'.60fromneek 

Chankter  of  broken  surface granular,  radiating  ftom  a  dull  spot  at  the  oironmferents 

Elongation  of  inoh  sections ".14,  ".18*.  ".10 
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No.  3114. 

Marks,  Ify^i^ 
Diameter,  ''.56L 
Sectional  area,  .25  square  inob. 


A.ppUed  lomdm. 


/ 
/ 


MO 

ich. 


Sloii^;ation 
perinoh. 


15, 000 
15,260 
15,  M 
15,750 
It,  GOO 
\S,5O0 
17,000 
17,500 

laM 

1H,500 
19,000 
19.500 
20,000 
20,500 

22,000 

23.000 
23,500 

24.00; 
21500 

20,500 
J7,000 

^'522 

88.000 


s,ooo 

10,000 

is^ooo 

20,000 
^3,000 
30,000 
S5,  OOO 
40,000 
^3,  OOO 
SO,  OOO 
31,  OOO 
S^OOO 
S3,  OOO 
34.  OOO 
S5,000 
3ti,0€P0 
37.  OOO 
SS,  OOO 

ouooo 

04,  OOO 

418.  OOO 
10,000 
'7^\000 

10,000 

m,ooo 

82.  OOO 


8&,000 

ss,ooo 
oo,ooo 

iSo-ooo 
xoe.ooo 
-nji^ooo 


a 

.oooie? 

.000333 

.000500 

.000700 

.000900 

.001007 

.  O0I233 

.001433 

.001600 

.001800 

.  001833 

.001807 

.O019U0 

.  001967 

.  O0-J033 

.  O0*J007 

.002100 

.  002167 

.  002*233 

002300 

[002400 

.  002633 

003600 

006400 

006767 

O08667 

O 10333 

012000 

013333 

014667 

015667 

O 16867 

OXS600 

O20400 

022067 

O24000 

026167 

028600 

031333 

'  O34607 

'  037338 

'  040338 

l0417 

.O4S0 

.  0533 

.Ofl«7 

.OrzSS 

.XOOO 

.11«7 


elongaUon 
perlneb. 


M0107 

000.68 

600167 

000200 

000200 

000167 

000166 

000200 

000167 

000200 

000033 

000034 

00<j033 

000067 

000066 

000034 

000033 

000067 

000066 

•00007 

OOOIOO 

000238 

000867 

001900 

001367 

001900 

001666 

001667 

601338 

001334 

001000 

001200 

001738 

001800 

001667 

001938 

002167 

002438 

002733 

003834 

002660 

003000 

001807 

0038 

0088 

0134 

0060 

0267 

0167 


PeriBMMnt 


Inck, 

a 

0. 

0. 

0. 

0. 

.000033 
.000038 
.000038 
.000067 


SoooeMire 
peroianent 


ReoiArkft. 


0. 


.000038 
0. 
0. 

.000084 


InitlAl  lo*d. 


SUwtio  limit 


Tensile  strength. 


O0neral  oummarjf. 


^,  indi  of  orisinAl  section pounds.. 

4^^]i  of  <yrigtnuBection do — 

'iSs^5«^«?es:er«2P*-r. ""^  """ 


112, 240 
61.000 


«T.^-ner  i»c«*  •**^1t  -torafai  ftk elaetio limit do... 

.^  ^^0^X!^^^\r^c^^^ttlf!S^otmptnTe do... 

f^V!^^«*  *^  Aisfcwa^^^^piipiare,  per  oeotam  of  original  section 

^^/t  €^*'i^Sf  rox»t'«"*^   "  'LH^mL  11- graniUir,  xihdfftting  from  a  dall  spot  at  the  ciroamference 


.  00-J400 
.074 
24.6 
".70  from  neok 


358 


TESTS   OF   IRON,  STEEL,  AMD   OTHER    MATERIALS. 


HOOPC4. 
No.  3068. 


iUniAKCf    B  T   J 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  Inoh. 

Sncoeesive 

elongation 

perlnoh. 

Pennanent 

set. 

SnooeeaiTe 

permanent 

aet. 

Bemarka. 

Total. 

Per  Muare 
incu. 

Pound*. 

1,000 

6,000 

10,000 

15,000 

20,000 

25.000 

30,000 

35,000 

40,000 

45,000 

50.000 

51,000 

62.000 

53. 000 

54.000 

65,000 

66,000 

67.000 

f 8,000 

59,000 

60,000 

61. 000 

62, 000 

63,000 

64,000 

65,000 

66.000 

68.000 

70,000 

72. 000 

74,000 

76.000 

78,000 

80.000 

82,000 

81,000 

86,000 

88,000 

90,000 

92, 000 

94,000 

96,000 

98.000 

100, 000 

102,000 

104.000 

106,000 

108.000 

110.000 

112,000 

114,000 

116,060 

116,960 

Paundt. 

250 

l,2o0 

2,500 

3,750 

5,000 

6.250 

7,600 

8,750 

10,000 

11,260 

12,500 

12,750 

13,000 

13, 250 

13,500 

13.760 

14,000 

14.250 

14.500 

14.750 

15,000 

15,250 

15,500 

15,750 

16,000 

16.250 

16,500 

17.  000 
17,500 
18,000 

18.  500 
19.000 
19,5(J0 
20,000 
20, 500 
21.000 
21.500 
22.000 
22.600 
23.000 
23,500 
24,000 
24,  500 
25,000 
25.500 
26,000 
26,600 
27,000 
27,600 
28,000 
28.500 
29,000 
29,240 

Ineh. 
0. 

.000100 
.000283 
.0004UO 
. 000567 
.000733 
.000900 
.001067 
.001233 
.  001438 
.001600 
.  0016:^3 
.001667 
.001700 
.001767 
. 001800 
.001833 
.001867 
.001900 
.001038 
.002000 
.00.'067 
.002183 
.002107 
.002467 
.003000 
.003900 
.005067 
.007000 
.008000 
.009333 
.010667 
.  012033 
.013433 
.014867 
.016338 
.  017600 
.019400 
.021167 
.023033 
.024888 
.027067 
.029167 
.031838 
.034500 
.037667 
.041000 
.0450 
.0600 
.0667 
.0667 
.0800 
.1033 

Inch. 
0. 

.000100 

.000133 

*  .000167 
.000167 
.000166 
.  000167 
.000107 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 

0. 

Initial  load. 
Slaatio  limit. 

• 
• 

Tenaile  strength. 

.000166 
.000200 
.000167 
.000033 

•  «•■••  ■•««■• 

.000034 

.000033 

.000067 

.000033 

.000038 

.000034 

.000033 

.000033 

.000067 

.000067 

.000066 

.000034 

.000300 

.000538 

.000900 

.001767 

.001333 

.001000 

.001333 

.001334 

.001360 

.001400 

.001434 

.001466 

.001167 

.001900 

.001767 

.001860 

.001800 

.002234 

.002100 

.002660 

.002607 

.003167 

.003338 

.0040 

.0050 

.0067 

.0100 

.0133 

.0233 

•••  ••••• 

••■*•••■■•■• 

•*•"••"••""• 

• 

General  eummary.  • 

Tensilo  strength  per  square  inoh  of  original  section pounds  ..116, 060 

Elastio  limit  per  sonare  inch  of  original  section do 63.000 

Elongation  per Inon after rnptnre inoh..    ai487 

Elongation  per  inch  under  strain  at  elastio  limit do 002167 

Redaction  in  diameter  at  point  of  rupture do  ...        .114 

Redaction  in  area  after  rupture,  percentumof  original  section 86.4 

Position  of  rapture    ".OSfromneok 

Character  of  broken  surfiuse gtannlar,  00  par  oenl ;  silky,  40  per  cent 

Elongation  Of  iDcbaeotioiis ".»*,  ^.10,  •  08 


8  z^icTl.  i^^eeZ  ^.  J7.  Jtz/Ze^ 


H 


H  £x  No  16  50, 1. 


TESTS   OF   IRON,  STEEL,  AND    OTHEB   MATERIALS. 

No.  3059. 

iJiameter,  ^'.664. 
Sectional  axea^  .25  sqaare  inch. 


35!) 


^ppifed  hmdm. 


iDci 


^250 
1.2S0 

Moo 

$250 

7.500 

is 

SIS 


leoo 
i,ooo 

10,000 

if,ooo 

90,000 

^ooo 

96,900 

85,000 

*0,000 
4S,0OO 
S(i,0OO 
SI.OOO 

^ooo 
^ooo 
Hooo 
fiooo 

ir.ooo 

68.00O 

50,000 

60.  coo 

02,000 

04.000 

66,000 

68,000 

70.  OOO 

72,000 

74,  OOO 

7e.o«io 

78.0tt0 


SiMoeMiTe 

elongation 

par  inch. 


82^<00 
94,000 


OXO4U0 

'  oiiaoo 

'  0131!00 

'  010167 
'  OlTTOO 


.021333 


90.000 
92.  OOO 


xia,og2 


0271<r7 
029333 
O32O00 


.4137833 
.041500 
.0407 

.0533 
.  O600 

.0667 
.0807 
.1067 


Oi 

.000183 
.000167 
.000107 
.000160 
.000134 
.000160 
.000167 
.000167 
.000106 
.000200 
.000067 
.000033 
.000067 
.000007 
.000033 
.0UO038 
.000034 
.000183 
.000167 
.000466 
.001167 
.001333 
.001334 
.001266 
.  0U1367 
.001200 
.001400 
.001400 
.001467 
.001500 
.001533 
.001607 
.001966 
.001700 
.001967 
.002167 
.  002166 
. 002607 
.  002833 
.003000 
.003667 
.0052 
.0066 
.0067 
.0067 
.0900 
.0200 


Psmmont 


Inek, 


a. 

Ol 

a 

0. 

0. 
0. 

a 

0. 
0. 


SneceMiTe 

pemiui<*nt 

set 


R«markt. 


Initial 


EImUc  limit 


Tensile  strength. 


General  eummary. 

inch  of  orielnal  section ponnds. 

ineli  of  original  Motion do... 

i^,^^  rupture •....••.......•. inch . 

derstndn  at  elaetie  limit do... 

B,%  potut  of  mptnre do... 

xxiptore,  per  oehtom  of  original  aection 


112,800 

57. « 00 

0.  l.'>67 

.001967 

.064 

21.4 


Infill  ••ct&uiM 


"112froinneck 

J^rftce granular,  radiating  from  a  dall  spot  at  the  cin-tiniffrence 

^tJUMM ".13.  «.!»*,  ".16 


TESTS   OF  IBON,  STEEL,  AND   OTHBB  UATEBIALS. 


Marks,  |^,^ 

Diameter,  ".564. 

SectJonal  area,  .26  square  inch. 


BpMslfla«WTl^. ..»    T.HOi 

dSioim...':. 111!* 

lansjlaatraucth  par  ■qunlBoh  of  original  MoUon ponndi..  lll^M 

ilperHiunlniihiiroiUtiialiestkin do  ...     SSkM 

perionh  ifHirroBtnre Inoh..    •.isn 

p«  Inrh  nndar  ■Inln^at^elHtio  lladt do MUM 

rigtaikl  •eoUOD •. 

"*""       .Mi"flV 


SednotlOD  Is  dlamtur -. , .-, 

BcdoctloDlii  H«k*lteMrDpnin,pcio«iitDBD(arigln>lwoUoD. 

pMlttoB  of  rnptnia 

CbknwlarDt broken (diAtc fnnolu':  iRky 

■m 1. H..I.  — H — ".(>•.  "i 


TESTS  OF  IBON,  STEEL,  AND   OTHER   llATESlALa.  361 

Ho.  soei. 

Diameter,  ''.664. 
Sectioual  area,  .25  Bqnare  inch. 


'.ownoo 

•S 



'.001233 

•SSiS 

ooim 
SSiS 

0021eT 
002331 

.«034 

:as 

,01<W 

ElMllallBlt. 


ei,OM 

a.isoo 
.iKi2a» 


3G2 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS, 


No.  3062. 

Marks,  |,\^i 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Tot.1.    i'^'l'et"' 


I 


Pounds. 

230 

1,250 

2,500 

8,750 

5.000 

6. 2:^0 

7,600 

8.750 

10,000 

11,250 

12,500 

12,750 

I.'i.OOO 

i:j,2r>o 

13.500 
13,760 
14.000 
14, 2.)0 
14,600 
14, 750 
15.000 
15,500 
IR,  000 
16,500 
17,000 
17,500 
18.  000 
18.500 
19,000 
10,5C0 
20, 000 
2U,  500 
21, 000 
21,500 
22, 000 
22,500 
23,  000 
23,500 
24.000 
2t,  500 
25, 000 
25,500 
26, 000 
26,5  0 
27, 000 
27, 320 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
50,000 
61.000 
62, 000 
63,000 
64,000 
65, 0('0 
56,000 
67,000 
()8, 000 
50,000 
60,000 
62.000 
64.000 
66,0U0 
68,000 
70, 000 
72,000 
74, 000 
76.000 
78,000 
80,000 
8J,  ( 00 
84, 000 
86.000 
88, 000 
90,000 
92,000 
04.000 
06,000 
08,000 
100.  COO 
102, 000 
104,000 
106, 000 
108,000 
100,280 


EloDffation 
permoh. 


Jndi. 
0. 

.000100 

.000267 

.000400 

.000667 

.000733 

.000900 

.001067 

.001267 

.001467 

.001700 

.  001733 

.001767 

.001800 

.001867 

.001900 

.002033 

.002133 

.002467 

.003600 

.005333 

.006500 

.007833 

.009100 

.010333 

.  011700 

.013200 

.014667 

.016167 

.017700 

.019333 

.021167 

. 023033 

.025200 

.027333 

.029700 

.033000 

.036333 

.038333 

.041833 

.046000 

.0600 

.0567 

.0633 

.0800 

.1100 


SaocMsire 

elongation 
per  inch. 


Inch,' 
0. 

.000100 
.000167 
.000133 
.000167 
.000160 
.000167 
.000167 
.000200 
.  000200 
.000233 
.  000033 
.000034 
.000033 
.000067 
.000033 
.  000133 
.000100 
.  000334 
.  001033 
.001833 
.001167 
.  001333 
.001267 
.001233 
.001367 
.001500 
.001467 
.001500 
.001633 
.001633 
.001634 
.001806 
.002167 
.002133 
. 002367 
.  003300 
.002333 
.003000 
.00.  500 
.004167 
.0040 
.0067 
.0066 
.0167 
.0300 


Permanent 
set. 


Inoh, 


0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 


SnocesslTe 

pennanent 

set. 


Inch. 


0. 


Bemarks. 


Initialload. 


Blastio  limit 


Tensile  strength. 


General  sumfnary. 


Tennile  strength  per  square  inch  of  orisinal  section ponnds . .  109, 280 

ElaAt  ic  lim  it  per  nnnare  inch  of  original  section do.  ...     55. 000 

£lou;;ation  per  inen  afi er  rupture ■  inch . .    0. 1767 

Elon^ution  per  inch  under  strain  at  elastic  lim:t do .001900 

Ive<Uietion  in  diameter  at  point  of  rupture do ... .        .  084 

Koduction  in  area  after  rapture,  per  centum  of  original  section 27. 6 

t'onition  of  ruptui'o , 1".45  f^m  neok 

Chara  ter  of  brolcon  surface granular ;  silky  spot  at  ciroamference 

Elongation  of  inch  sections 'Ml,  ".26*,  ".16 


TESTS    OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


3(i.'> 


Marks,  jjfi.^ 
Diameter.  '^564. 


No.  3063. 


SectioDBl  area,  ^25  sqaare  inch. 


Applied  JomdB. 


TatmL 


i 


250 

1,250 
%500 

8,750 

5^000 

e.250 

7,500 

8,750 
10,000 
1J,250 
13;  500 
12.750 
13.000 
13,250 
13,500 
13,750 
14,000 
14.250 

14.600 

14,750 

15,000 

15.500 

16.000 

16.500 

17,000 

17.500 

IB,  000 

\^,«» 

1ft, «» 
20,500 
21.000 
21.500 
22;  000 
22.500 

23.500 
24.000 
24,600 
25.000 

».oo« 


Per  Ml 
inch 


iJBCll. 


l^OOO 
3,  OOO 

io,ooo 

IS,  OOO 
20,  OOO 
25,  OOO 

3fi,000 
40,  OOO 
4.5,  OOO 
BO,  OOO 
51,  OOO 
5^  OOO 

53,  OOO 

54,  OOO 
6ft,  OOO 

6e,ooo 

57.  0<>0 
5*<,  OOO 
SO.  OOO 
OO,  OOO 

«>^ooo 

ft4,  OOO 
6«,000 

©8.  OOO 

70,  0»u*0 

72,  OOO 
74^000 
7«,  OijO 
7^  OOO 
80,  OOO 
82,  OOO 

84.  OOO 

8a,ooo 

85,  OOO 

04,000 

90,000 

©8,  OOO 

1<>0.  OOO 

102,  OOO - 

104.000 

100,000 

X0O.4OO 


.oooio> 

.  000300 


OOO033 

.  ooosoo 

,  000007 
.  001183 
.  001333 

001500 
r00  3'733 
.  OOl^O? 
.001833 

002033 

oo:«033 

'  003T33 

;ooao«7 

.€K>3000 
0O6133 
"  000067 
'  OOV367 
'  00i*000 
"  009900 
:Oll-i33 
O12T00 
"  0141C7 
*  01?»>?33 
:olT:i33 
OlHl>-t3 

'  02*2500 

'  0*2-^:^33 

02G667 

*  0-2i*O«i7 

'  031033 

'  034167 

*  036667 

04«»1^ 

*  043900 

*  0467 
,  0533 
.0600 
.  0<167 
.  1000 
.  1067 


Sooceulre 

•lonjiation 

per  inch. 


0. 

.000100 
.  000200 
.000107 
.009100 

.000167 
.iOUfi? 
.  OOUU3(J 
.  OOOAtQ 
.000107 
.000233 
.000034 
.000066 
.C00200 
.00HK.0 
.  0007UO 
.001334 
.i;00533 
. 000533 
.  00U.')34 
.  0«  07i  0 

.  ooiwa 

.0013110 
.001:H33 
.001467 
.  001467 
.1/01666 
.001400 
.001700 
.OOlftO) 
.  OOKIm 

.  ooi;{.u 

.  OO-Jt  00 
.  00J.<Gfl 
.  003134 

. ooiroo 

.003500 
.00.5733 
.  (.028 
.  0066 
.00j7 
.0067 
.0333 
.0067 


PennsneDt 
Mt. 


Sacoesitivo 
I  perman  nt 


set. 


I 


Koniarks. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


InitiAl  load. 


Elaatic  limit. 


1 


TeDAile  strength. 


General  summary. 


inch  of  original  section ponnds..  106. 40C 

«     >M^«fcrsaK«^u  ^ —  —    «^rtti  of  OTiginal  •oction  do....    5...  OOC 

ISl^ii^VS^^*^*'  •*^«r™?ra°irat^^^^^^  rto 001832 

SSSuo^T^^'^^'H^J^^to^in^ of  rupture do     -        -08 

SS:^vtoolfi-cl..eet«,n. 


ib4  TESTS    OP    1B0.N,  STEEL,  AND   OfllEE   MATEHIALS. 

No.  3089. 
Marks,  l^^ 
Diameter,  ".664. 
Sectional  area,  .26  sqaare  iaoh. 


ssr 

«. 

•"rt"' 

Totol. 

'•;a"  ' 

Benuk*. 

Pniwli 

i^RUKb. 

JiML 

.  . 

sm' 

1,000        0 

1.IM 

0,000 

OMIM 

2,  MO 

10,  OM 

0O03O7 

I,TW 

111,000 

0004SB 

S.OOO 

10,000 

OOOOM 

■.2M 

ze,ooo 

000800 

T.MO 

M,MO 

11 7H 

06,  OM 

MISOO 

10^  WO 

4^000 

M130T 

11.  IM 

40,000 

001  MS 

II,  MO 

M,000 

001183 

HTM 

Gi,oua 

MiT«7 

18,000 

M,000 

ia,iM 

aa,ooo 

ooisas 

ia.soo 

04,000 

001807 

13.  TM 

M.om 

OOIMO 

14. 0» 

M,000 

MiBoa 

HIM 

6T,0M 

OOIOOT 

U,isoo 

$8,000 

14,  TM 

3>,000 

002M7 

15,000 
1S,2M 

M,DM 

««1S 

15,  MO 

OOJOT 

l^TM 

002300 

lfl,DOO 

0024M 

iSiM 

0O2TM 

l^MO 

1T,0» 

OOMM 

n.60o 

0071OT 

1B,00U 

OOSIOT 

ie,MO 

DUB33S 

10, 000 

oioeoe 

10.  wo 

ao.000 

Diaoer 

SKmo 

01SI07 

11,000 

iirao 

liooo 

010407 

ta,M» 

2B.000 

oiaon 

IS,  MO 

036«M 

14,000 

oieooO 

14,  MO 

0SB88S 

U.OM 

0322m 

I^MO 

M.O0O 

ot»u 

30.  MO 

0421BT 

17.000 

tl.M 

OMa 

18.000 

•MT 

18,M0 

OOOT 

M^OOO 

OMO 

mi4« 

10«T 

OoMTaE 

T«iwils  atioBgtk  pot  *qii>n  Imh  of  arlsliialKDlloii ponnda- 

Klutki  limit  p«r  ■qnan  in^  ofarlclnarieitloD do —     - 

Blongation  pt9  inoB  kftct  rapinra Inoli..     0. 

BloDgsIloD  per  Inch  nqdar  Mraln  M  dutlo  limit da 01 

BcdDcilon  <n  dlametir  M  point  of  rnplan do — 

S*dDolloti  InuMaftei  mptnn,  per  ooDtasi  of  otIkId*]  wctioa 

Pooltlaa  of  roptDT* 1"  froai : 

- ".a,-i«. 


lia.W 


TESTS   OF  IRON,  8Tfi£L,  AND   OTHER   MATERIALS. 


365 


No.  3090. 
Marks,  l^%% 

Beational  area,  .25  sqaare  inch. 


applied  lomdB, 


incJi. 


I 


uooo 

S.OOO 

lO^OOO 

13,  OOO 

90,000 

2S,000 

30,000 

as,ooo 

-€0,000 
4S,  OOO 
BO,  OOO 
31,  OOO 
32,000 

33.  OOO 

34.  OOO 
33,000 
33,  OOO 
37.  OOO 
88,000 
80,000 


04,000 

68.  OOO 
70,000 

it  OOO 

sz,ooo 

80,000 
8S.OOO 
00.000 


•«.  OOO 


104-000 

\oo.ooo 


permoh. 


JneL 

.000138 
.OOOQOt 

.O00M7 

.000683 

.000800 

.000967 

.001133 

.001300 

.001487 

.001633 

.001667 

.001700 

.001767 

.OOIBOO 

.OO1807 

.««01933 

.OO20U0 

.002100 

.003200 

.004400 

.0058:^ 

.  007107 

.  OO80OO 

.000607 

.011107 

.  012533 

.  013S33 

.015333 

.010000 

.  O1B500 

.020233 

.022107 

.02^000 

.02   183 


.030000 


.080067 

.040000 

.  0433 

.0407 

.0567 

.0633 

.0700 

.1180 


SaeeeniTe 
eloofeaUon 
'  permeh. 


0. 

.800183 
.000107 
.000167 
.000160 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000038 
.000067 


.000067 
.OOOuOO 

.000067 

.000100 

.001200 

.001200 

.001433 

.001334 

.001338 

.001167 

.001500 

.001366 

.001300 

.001500 

.001367 

.001600 

.001738 

.001934 

.001883 

.002138 

.002134 

.002838 

.002767 

.003000 

.003338 

.0033 

.0034 

.0100 

.0066 

.0067 

.0488 


*eniMuieBt 

96%. 


0. 
0. 

0. 
0. 
0. 
0. 
0. 

a 

Ol 


8aoo«MiTe 

permMient 

set 


Inek. 


0. 


InitliU  l<MMl. 


SiMtIo  limit 


Ttaufle  ttrenfth. 


Qen/eral  owiMnory. 

tnoh  of  original  aectton poands..  109,960 

^i^^li  of  original seetioii do 67.000 

^£C3I^UmitP«*'**l?^r*rt'  rtiptaro  inch..    0.1400 

^SSS^fJSY^^VaS/^&^i^J^^^^^^^^^ do 002000 

S^SSon-pJw- *****i^2?St»oii»t  of  raptare do  ...       .004 

laI^4«>B  to  »«•  »'*•' ...r'.Wftvmneok 

.Miim  of  rap^A*^  'l^Vff^^se grnnnlM';  ailky  spot  naur  the  oiroamference 

■^^     «C  toroltemWB^»j^ „  ^q  „  20*.  ".12 


364  TESTS   OF    IRON,  STEEL,   AND    OrilEK    MATERIALS. 

ISO.  3089. 
Marks,  ]^^^ 
Diameter,  ".664. 
Se<}tionaI  area,  .25  sqaare  incb. 


Tnuila  (tnBgth  par  ■qnm  tDoh  otmifjatl  MOtJon poundi..  110,  HB 

XUatto  limit  puNUnliieb  of  arlgtaiTMioUoii da....    a,M 

BlongatloD  psi  inch  ailcr  rapltira looh. .    Ik  IWT 

BloDfAtloD  par  Incb  DnderBiialn  »t  elMllo  limit -do.---  -00390* 

Bcdoetlon  In  diunetrr  M  point  orrapinre do lit 

BadDollou  In  tmi  kfter  nuptnra.  p«T  oantom  of  orlslnal  McUaa 11.4 

FotflloB  of  rnptnra l''fremnook 

ObuMtvr  of  bnkai  niTflioa > grunilar;  iDij  oeottr 


TESTS   OF  IRON,  STEEL,  AND   OTUEB    MATEEIALS. 
No.  3090. 

Marks,  i^,g 
LHameter,  ".564. 
Sectional  area,  .25  square  inch. 


/^ 


_   mob  of  orl(iii»l»elloii poudi..  IM.Mi 

^^^'"^"ISLliS^Sl^  rav^or^ir-' » 1".M  from  n»ol 

j^KSrSt™-;,"     iiiSii""-- p«,.U«,.llk,W«««U».ta..to.n; 


366 


TESTS    OP   IRON,  STEEL,  AND    OTHER    MATERIALS. 


No.  3091. 


Marks,  i%  Si 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Poimdf. 

2S0 

1,250 

2,500 

8,750 

5,000 

6,250 

7,500 

8.760 

lO.OUO 

12,250 

12.500 

12,760 

13,000 

13.250 

13,500 

13,750 

14.000 

14,250 

14,500 

14,750 

15,000 

15.500 

16,000 

16.500 

17,000 

17,500 

18.  000  • 

18,500 

19,000 

19, 500 

20,000 

20.500 

21.000 

21.500 

22,  000 

22.  500 

23,  (100 
23,500 
24.000 
24.500 
25,000 
25,500 
26, 000 
26.500 
26,910 


Per  square 
inoii. 


Poundt, 
1.000 
5,000 
10,000 
15,000 
20,000 
25, 000 
30,000 
85.000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
64.000 
55.000 
56,000 
67,000 
58.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,  000 
72,000 
74,000 
76.000 
78,00Q 
80.000 
82,000 
81.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
08,000 
100,000 
102,000 
104,000 
106,000 
107,040 


Eloofcation 
perlnoh. 


Ineh. 

D. 

.000167 
.  000333 
.000500 
.000667 
.000833 
.001000 
.001107 
.  001333 
.001500 
.001667 
.001767 
.001867 
.001933 
.002267 
.004000 
.004767 
.  006233 
.005833 
.006333 
.007067 
.008333 
.009500 
.010833 
.012167 
.  013633 
.015067 
.016500 
.018167 
.019833 
021500 
.023333 
.025500 
.027833 
.030000 
.032500 
.035333 
.038600 
.042333 
.047000 
.0500 
.0567 
.0667 
.0767 
.1233 


Snocessive 

elongation 

perinch. 


Ineh. 
}. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.  000167 
.000100 
.000100 
.000066 
.  000334 
.001733 
.000767 
.000466 
.000600 
.000500 
.000734 
.001266 
.001167 
.001333 
.001334 
.001366 
.002534 
.001433 
.001667 
.001666 
.  001667 
.001833 
.002167 
.002333 
.002167 
.002600 
.002833 
.003167 
.003833 
.004667 
.0030 
.0067 
.0100 
.0100 
.0466 


Permanent 
set 


Ineh, 


0. 
0. 
0, 
0. 
0 
0. 

0. 
0. 
0. 


Snocessive 

permanent 

set. 


Ineh. 


0. 


Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  eummary* 

Tensile  strength  per  sqaare  inch  of  original  section pounda. .  107, 640 

Elastic  limit  per  sqaare  inch  of  origlnu  section do  ...    53,000 

Elongation  per  inch  after  raptnre inch..     0. 1507 

Elongation  per  inch  under  strain  at  elastic  limit do.%..  .001933 

Reduction  in  diameter  at  point  of  mptare do 074 

Redaction  in  area  after  rapture,  per  centum  of  original  section 24^  0 

Position  of  rapture   "  95  from  neck 

Character  of  broken  snrfaoe granular;  dull  spot  at  ciroumferenoe 

Elongation  of  inch  sooUons ".12,  "16*  ".10* 


S  rnch^  (y^eelj  ^.jO .  IRxJZe 


J^oj)  O^ 


zzs." \ 


H  E«  No  16  50, 1. 
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HOOPO* 


P^'P^ter,  '".564. 

^'^otioDal  area,  .25  sgoare  inch. 


General  tummory. 

-inctt  of  ">rigln»l  iMtioii 

of  twiglo'l^wtlon 

otofrnpl"" - 

ar9.  pAr  oantniD  of  arlgind  >eetlwi 
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No.  2890. 

Marks,  •^^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Pmmd*. 
260 
1,2M 
2,600 
8,760 
6,000 
8,260 
7,600 
8.760 
10.000 
11,250 
11,600 
11,760 
12,1K)0 
12,260 
12,600 
1^750 
13,000 
18,250 
18,600 
13,760 
14,000 
14,260 
14,600 
14,760 
15,000 
16,600 
16,000 
16,600 
17,000 
17.606 
18.000 
18,500 
10,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.600 
23,000 
23,600 
24.000 
24,600 
25,000 
25,060 


PArsanare 
inon. 


Pound§. 
1,000 
8.0(10 
•  10,000 
15^000 
20,000 
26,000 
30,000 
86.000 
40,000 
45.000 
40,000 
47,000 
48.000 
40.000 
60.000 
61,000 
62,000 
53,000 
64|000 
65,000 
56,000 
67,000 
68,000 
60,000 
80,000 
82,000 
64,000 
86,000 
88,000 
70,000 
72,000 
74.000 
78,000 
78,000 
80,000 
82,000 
84.000 
88^000 

88,ooa 

90,000 
92,000 
94,000 
96,000 
98.000 
100.000 
100,240 


Slonntioii 
permoh. 


Inch. 
0. 

.000187 
.000388 
.000433 
.0U0638 
.000787 
.000907 
.001100 
.001287 
.001438 
.001487 
.001600 
.001667 
.001600 
.001638 
.001687 
.001700 
.001733 
. 001707 
.001800 
.001867 
.001933 
.003687 
.005333 
.003338 
.007843 
.000238 
.011000 
.012867 
.014433 
.016187 
.018100 
.020187 
.022667 
.024833 
.027500 
.030000 
.033038 
.036687 
.041000 
.046000 
.051500 
.0838 
.0733 
.1000 
.UOO 


SaocoMiTe 

elongation 

per  inoh. 


Ineh. 
0. 

.000187 
.000168 
.000100 
.000200 
.000184 
.000200 
.000183 
.000187 
.000166 
.000034 
.000038 
.000067 
.000038 
.000038 
.0OOU34 
.000033 
.000033 
.000034 
.000033 
.00U087 
.000068 
.001734 
.001686 
.001000 
.001600 
.001400 
.001787 
.001687 
.001768 
.001784 
.001933 
.002087 
.002500 
.002166 
.002667 
.002506 
.003038 
.003634 
.004333 
.005000 
.005500 
.0116 
.0100 
.0287 
.0100 


Permanent 
■et. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
6. 
0. 


Snooeeaire 

permanent 

aet. 


Ineh. 


Bemarka. 


Initial  load. 


Xlastio  limit. 


Tensile  streogth. 


Gmeral  summary. 


Tensile  strength  per  square  inch  of  oricinai  section poonda . .  166^  940 

Xlastio  limit  per  sanare  inch  of  original  section do 87,  OOO 

XloDgat ion  per  inch  after  raptore  in<dL..    0.1987 

Elongation  per  iDOh  under  strain  at  elastic  limit do 001968 

Bednotion  in  diameter  at  point  of  mptnre   do 144 

Reduction  in  area  after  rapture,  per  centum  of  original  section 44.8 

Poeitionof  mptnre r'.20from  neck 

Character  of  broken  snrfaoe silky;  opened  oraok  in  stem  neai  point  of  ruptnre 

Elongation  of  inch  aeotions 'MO,  ".30*,  ".19 
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No.  2891. 

Diameter'  ''.564. 

Sectional  area,  .25  square  inch. 


A.pplied  limda. 


I 


Total. 


Per 

ino 


iura. 


Elone^tion 
per  iBch. 


16,909 

18. 000 
18,500 

17,  ew 
17.500 

1^500 

19.  <M) 

18, 5« 
20,000 

21,000 
21,500 

22.500 
23.000 

»«^ 
25,000 


J,  4W0 

^  ooo 

15.  OOO 
20,000 
23,  OOO 
SO.  OOO 
35.  OOO 
40,  "OO 
^A&^OOO 
4ti.OOO 
4.7.  OOO 
#.-,  OcjO 

50.  OOO 
so,  OOO 

51.  OOO 
612,000 
S3,000 

55,  OOO 

sa.ooo 

57.  O^ 

5».  OOO 

€IO,  OC.O 
^^,  ooo 
04.  OOO 

^^-^^ 
«H.  O'  O 

70,  OOO 
72,  OOO 

7«.  OOO 

7rf-<>oo 

80,  OOO 

a*.  OOO 
8^000 

90,0«>0 

«-^  ot>o 

04r.    000 

100,000 

101.  «*o 


0. 

,O003«7 

.000333 

. OO0500 

.O0()fl67 

.000^(33 

.OOIOtlO 

.001167 

.001333 

.001500 

.OC1533 

.001567 

.001600 

.001633 

00 1667 

.001700 

.  (.01733 

,  001767 

.  ooisoo 

I  002000 

OO3I00 

004867 

I  005833 

0«y7<»67 

'  fHS5S7 

.  O0O933 

.  Oll3«7 

Oi:{000 

'01 4833 

'  Ol^5i33 

'0I**238 

'  fr20233 

024600 
'O:r7067 
I  O20M7 
03*2833 
I  030100 
.  0^t0l67 
.<H4867 
O5O000 
30557 
.0007 
.O807 
.I3«i7 


floD<!atioii 
periBch. 


0. 

.000167 
.000106 
.  00<)I«7 
.0«H)l«7 
.000166 
.000167 
.000167 
.000166 
.00  167 
.000033 
.000034 
.0(.0033 
.0004)33 
.00i>034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000167 
.001100 
.001767 
.00<t066 
.001234 
.001500 
.O0i:)66 
.001434 
.001633 
.001833 
. 001780 
.001700 
.OU2000 
.002100 
.002267 
.002467 
.002600 
.003166 
.003167 
.004167 
.004700 
.00.'<133 
.0067 
.0100 
.0200 
.0400 


Permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaoceeniTe 
pemianvnt 

Mt. 


Inch. 


Bemarks. 


Initial  load. 


ElaaticUmlt. 


Tensile  stren^h. 


General  eummatTf. 


fST' 


'  •••••• ••••« 


____  inch  of  original  section poiuidti.. 

^ M»r«»  iskcb.  of  origina]  section tlo  — 

•MsAtAellniH  P**"  **t^f.eT  raplM© inch.. 


a*******  "P^I.^ft^at  paint  of  rapture 


do... 
do  ., 


7.8484 

20.  03 

101.  G40 

r)'>,  (.00 

0.  l!Ki:t 

.00lH.i3 

.144 


mptoie.  per  centnm  of  original  section 44.6 

1".60  from  nee  It 


scftUm  of  ropto"*^  "^yfa^^  ......i^...sQky;  50  per  cent,  of  surface  interspersed  with  fine  <;ianiiIation 

;S^S»'tfSl*r.Suo». ".J3.    .33-, '  .13 
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BXCOND  HOOP  Cf. 


No.  3222. 

Marks,  ®B^i,^/ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Poundi. 
250 
1,250 
2.600 
8,750 
5,000 
0,250 
7.500 
8,750 
10.000 
11,250 
12,500 
12,750 
13,000 
18.250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,750 
16,000 
15^250 
16,500 
15^760 
16,000 
16.500 
17.000 
17.500 
18,000 
18,500 
10.000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
28,000 
23,500 
24.000 
24,500 
25,000 
25,500 
26,000 
28,500 
27,000 
27,500 
28.000 
28,500 
28,060 


Per  square 
incn. 


Pounds. 

1,000 

5,000 

10,000 

15,000 

20,000 

25.000 

80.000 

85,000 

40,000 

45,000 

60,000 

61,000 

62,000 

53,000 

54,000 

56,000 

50,000 

67,000 

58.000 

50,000 

60.000 

61,000 

62.000 

63,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78.000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

02,000 

94,000 

06,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

115,840 


BlonsadoB 
per  inoh. 


Inch, 
9 

.000100 
.000267 
.000438 
.000600 
.000800 
.000967 
.  001133 
.001300 
.001467 
.001633 
.001700 
.001733 
.001767 
.001800 
.001867 
.001900 
.001033 
.001967 
.002000 
.002038 
.002188 
.002467 
.002738 
.003333 
.004533 
.005867 
.007067 
.008667 
.010000 
.011667 
.013267 
.014000 
.016333 
.016838 
.018838 
.020400 
.022167 
.023938 
.025667 
.027883 
.030200 
.083000 
.  036167 
.089667 
.042838 
.047888 
.0583 
.0600 
.0738 
.1067 


Suooeasive 

elonffation 

permoh. 


Inch, 
0. 

.000100 
.000167 
.000166 
.000167 
.00U200 
.000167 
.000166 
.000167 
.000167 
.000166 
.000067 
.000038 
.000034 
.000033 
.000067 
.  00U033 
.000033 
.000034 
.000033 
.000033 
.000100 
.000334 
.000266 
.000600 
.001200 
.001334 
.001200 
.001600 
.001333 
.001667 
.001600 
.000738 
.001333 
.001500 
.002000 
.001567 
.001767 
.001766 
.001784 
.002166 
.002367 
.002800 
.003167 
.003600 
.003166 
.004500 
.005967 
.0067 
.0138 
.0334 


Penoanent 
net. 


Ineh. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

-^000033 
-.000038 


SaooessiTB 

permaDent 

set. 


Ineh. 


0. 


-  .000033 
0. 


Bennsrks. 


Initial  load. 


Elastic  limit 


Teosile  strenistb. 


General  Bummary, 

Tonsfle  streni^tli  per  square  inch  of  original  section *. pounds..  115.840 

JBlastio  limit  per  square  inch  of  origins  section do....    00,000 

Blongatlon  iwr  inon  after  rupture inch..    0.1633 

SlonKation  per  inch  under  strain  at  elastic  limit do 002033 

Reduction  in  diameter  at  point  of  rupture do 104 

Seduction  in  area  after  rupture,  per  centum  of  original  section 83,5 

Position  of  rupture ".05  from  B*ek 

Character  of  broken  snrteoe granular  {  silky  Muter 

«— — *-ofliK*aso*l(«B ,„.„ , ,.,..„.''.|i»,''lu.'».t| 


SzThch^  iS^ee^l^  jB.J^.^z^le 


iSocortcL   ^OOjp  C^K^ 


H  tx  No  f  6  50p  t. 
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Marks,  |%  ^ 

Diameter,  ^^564. 

SectioDal  area,  .25  aqoare  inch. 


No.  3223. 


Applied  liMidt. 


ToteL 


l,28i 
2,500 

3»750 
6»000 
0.250 
7.600 
8^760 
10,000 
11,260 
12,600 
12,750 
13,000 
12,250 
12,500 
13,780 
14,000 
14,200 
14,500 
14,750 
1^000 
15,600 
10.000 
10,500 
17,000 
17,500 
16^000 
1J8;500 
10.000 
10^600 
20.000 
20,500 
•21,00t 
21.500 
29;  000 
23;  500 

21;  000 

29.600 
24,000 
24,600 

28^000 
25,800 
20,000 
28;  600 
27,000 
27.600 
28,000 
28;  420 


PerMiure 
Inbiia 


1.000 
6^000 

10,000 
15.000 
20,000 
25^000 
80,000 
85,000 
40,000 
45,000 
50,000 
61,000 
62,000 
63,000 
54,000 
65,000 
50,000 
57,000 
68,000 
50,000 
60,000 
02,000 
64,000 
06,000 

08;  000 

70.000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
04,000 
06^000 
98;  000 

100;  000 

102,000 
104.000 

ioo;ooo 

108,000 
110;  000 
11^000 
113,080 


Bl0Il£«tl0II 

permolL 


0. 

.000100 
.000207 
.000433 
.000000 
.000707 
.000933 
.001100 
.001300 
.001407 
.001700 
.001733 
.  001707 
.001800 
.001883 
.001900 
.001067 
.002033 
.002233 
.002700 
.003283 
.004067 
.005333 

.oooaoo 

.007833 
.009000 
.010383 
.011507 
.012933 
.014333 
.015838 
.017167 
.018838 
.020007 
.022007 
.023733 
.020000 
.02f)000 
.080200 
.032067 


SnoeeHi^ft 

elonirattoB 

per  Inch. 


.038007 

.043000 

.040767 

.0683 

.0000 

.0700 

.1000 


a 

.000100 
.000167 
.000168 
.000107 
.000107 
.000108 
.000107 
.000200 
.000107 
.000233 
.000033 
.000034 
.000033 
.000033 
.000007 
.000007 
.000000 
.000200 
.000407 
.000538 
.000834 
.001200 
.001167 
.001833 
.001167 
.001333 
.001234 
.001300 
.001400 
.001500 
.001334 
.001066 
.001834 
.001400 
.001066 
.002207 
.002000 
.002200 
.002467 


POTBUHMnt 
Mt. 


.008884 

.008388 

.008767 

.000638 

.0007 

.0100 


Ol 
0. 
0. 
Ol 
0. 

a 

0. 

a 

0. 


Mt. 


Inek. 


Initial  k»d. 


EImUo  limit. 


Tentiie  Btnngth. 


Omerdl  iummary. 

TeuOeatnngitliperMiaareinohof  orisinftlMotlon pounds..  113,680 

Mtic  limit  per  sqiuure  inch  of  oriKinalfieotion do —    57,  ooo 

ODgatioD per iDCQ Aifter rapture  -. inch..    0.1433 

An^»tioin  per  inch  under  BorainatelAsticlimit do 002033 

adoction  in  diameter  at  point  of  rnptore do 094 

BduedoD  in  aim  after  rnptore,  per  centum  of  original  section 30. 6 

^oeitioo  of  niptore at  middle  of  stt'in 

-^lunoter of  broken  auriCiAoe granular;  nilky  centor 

^loBfation oflnoh eectimia , 'MO.  ".24*.  "09 
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Ko.  3224. 
Marks,  J^',^ 
Diameter,  ".564. 
Sectional  area,  .2a  square  iuch. 


Ovteral  nmmar^. 

SSr-" ::■-:;■::;::;:::;::::::::;:::::;:::::::;:::::::;:::::::::;::  ^ 

TeDiLledtTeDBthiwrMUireiDchoforlElMlMcUiMi ponnas..  110,  »(l 

Eln»ilcliiiilti«r»qii»n>iiKhofortgln«rseo«iBi - ?■>•-■■    5^»£ 

Elou)ptioB  per  Inch  after — -   "  '"''■        "  "^ 


:iplii;alion  per  ioob  nmler  atraln 


..do WITCT 


>n  in  *r»>  aflcT  rupture,  par  oenlom  ai  nriiciiiil  U 


_  .v.; ".TO from  n< ck 

CbaiMter'i^lnvkm  ■Difaea. <™"^i.S'V'.??.'K 

pioncadonariDahaeoUimi ".«•,",  13. '■,« 
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No.  3226. 
Marks,  f^R{.c^ 

Diameter^  ^^^564. 

Sectional  area,  .25  square  inch. 


/ 


^pplif^d  Joads. 


/ 


/ 


Taua. 


I 


I 

I 


I 


iaca. 


JPouTtdjf. 

Z500 
3.  750 
5,0*fO 
6.2SO 
7,500 
8.  750 

10,000 

lI.2-»0      ' 

12,500 

12,750 

13,  O^iO 

13,  2r>o 

13,500 

13,750 

W,O0O 

14.250 

M,  5*  0 

14.750 

15,  (W« 
15.250 

15.5/>0 
15.750 
Ifi,  0<J0 
16.500 
17,  OWO 
17.500 
18,0"0 
l&5(i0 

19  (^ 
19.500 
20,000 

•^•^ 
21,000 

21.  MW 

22,500 
33,000 
©500 

W,ooo 

14.500 

^5,000 
25.500 
26.000 

26,  V-O 

27,  OOO 
27,500 
28,000 
2H,50O 
29,000 


/ 


;  1.  oao 

/  5uOOO 

I  I.O.  ooo 

^o.  ooo 

25^000 

30.  ooo 

33,  €>0'y 

^O,  OOO 

43.  OOO 

OO,  i'OO 

31.  OOO 

52,  OOO 

33,  OOO 

34,  OOO 
55,  tHH> 
30^000 
57,  CK'O 
5a,  OOO 
5J»,  OOO 
«0,  OOO 

ai.  OOO 
e2,  ooo 

S3.  '>*>0 

ft#.  ooo 
««,  o<  o 
es  ooo 

•70.  ooo 
T2-  0^>0 
7*.  O  »0 
70,000 
7S.  OOO 
SO,OOU 

t$*^oi>iy 

»4,  ooo 
g#;.  vOO 

»t»,  OOO 
94,  ooo 

9e.ooo 

Qfi^  ooo 

lOo'.  ooo 

^02.000 
lD4r,  OOO 

ioe,ooo 

108,000 

112,000 
114,000 

ai».o^ 
we,  7«o 


Elongation  ",";;'=':?:"„''  Permanent '  ^"'"''' "*'''! 


Successive 


Inch. 
0. 
.000100 

.oo^'je? 

.OOOlliS 

.000600 

.  0(Mj767 

.000933 

.001100 

.  001267 

.001433 

.00I6U0 

.001633 

.OfUOtf? 

.001733 

.001767 

.001800 

.001833 

.OUI867 

.O'llWO 

.0011'67 

.002133 

.002300 

.  002787 

.  003167 

.  003733 

.  004000 

.C06)33 

.007233 

.  008500 

.  000867 

.  011167 

.  012500 

,  013833 

.015200 

.  016000 

.  018267 

.  01 01 00 

.  OJ2000 

.  OJ3333 

.025500 

.027500 

,029607 

.  032167 

,  035' >67 

.  0:8667 

^0417 

.0(50 

.0500 

.  o:.67 

.0607 
.0867 
.1100 


set. 


Inch. 
0. 
.000100 

.0u(U67 
.000166 
.000167 
.  000107 
.000166 
.000167 
.000107 
.000166 
.000187 
.  000033 
. 000034 
.000066 
.  000034 
.  000013 
.  0<'00:{3 
.00  (KM 
.  OtK)0.33 
.  Oi)0(  67 
. 000106 
.000167 
.000467 
.00040U 
.0OOS66 
.001167 

.  ooi4:{3 

.  000'.H>0 
. 001267 
. 001367 
.f'OISOO 
. 001333 
.001333 
.0<tI3G7 
.001400 
.001667 
.001^33 
.001900 
.0013.13 
.002167 
.002000 
.002167 
.  002500 
.003  00 

.00.1000 

. 003033 

.0033 

.0050 

.0067 

.0100 

.0200 

.0233 


Rviimrkfi. 


set 


Inch. 


Inch. 


0. 
0. 
0. 

0. 

J. 

0. 
0. 
0, 
0. 


0. 


Iiiiiial  load. 


Elnntic  lim^t 


Ten!«ile  stren^ta. 


General  summary. 

_..    _-.-  sanfl'^'^  ^^^^  of  original  nection  pounds..  116. 

T«i*n»»tTr^^'i'Enaar«  inch  of  original  section do...    59, 

Elasii    \>mxt  Pf  [  "^{^  after  rupture 


iui  h. 


El«»titfa**o'*  V**^  \„^w  unaer  strain  at  rlastic  limit <lo  . 

Elop  JL<.tu.o  P«J,l,^,?ter  ^^  p«int  of  ru 


-Rftclmtxon  In  ^J:^™aiter  rapture,  per  ceulum  of  orijjinal  section 


pturo do... 


760 

000 

0.  I. 507 

.0om67 

.094 

30.6 

.".85  from  nrck 


lPo»Uionof  ropt^^-— ^— ^-   •••-"•"j;^^^^^^  Bilk v  .enter 

SS^JSlirouof^SSr^tlon. f. '.23.     12.     12 


iii  TESTS   OF    IBON,  STEEL,  AMD   OTHER   MATERIALS. 

No.  3226. 

Marks,  j^i^i 

Diameter,  ".564. 

Sectiouitl  area,  .25  eqaare  inch. 


GOMTOl 

Tenallg  BlrenaUi  p*T  iqiun  Ineh  of  orliiliii]  moUi 


Eliitlc  limit  par  ■quik»lDohdrorlclna7MaU0D do....    MMO 

EIoDKHlion  per  inch  ■fmrruplure ineh..    0.  IMO 

SliinnalJoD  pvriDcb  >mder  ftrftiu  ftt  flkotic  llmll da OKttl 

BeducKoD  In  diuuBieril  point  of  ruplare    do Mt 

B«ductlon  In  Hrsn  after  rap  tnrs,  per  «ntnm  of  orlgtiud  Motion .._..._........-.--        B(^.i 

Ponlllon  otrnptare 1".N  from  neck 

'^^         Mr  of  brakan  anrteoo-. ...... »....- rruiuUri  Bllkr  cantor 

lUoIlnahnaUoiii ".W,  ".U*. 'JJ 


TESTS   OF  IBON,  STEEL,  AMD  OTHEB  lUTEBIALS. 


Ho.  3227. 
Sarks,  iSa 

Beetioaat  area,  .20  aqnan  inch. 


per  •a^^^iof  oriiioJi** 
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TESTS    OF   IRON,  STEEL,  AND    OTHER    MATERIALS. 


No.  3137, 

Marks,  ®b^/^/ 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  iDcb. 


Applied  loads. 


Total 


PoundM. 

250 

1,250 

2,  SOU 

3,750 

5.000 

0,250 

7.600 

8.750 

10.  OUO 

11,2,10 

12,500 

12,750 

13, 000 

13,  250 

13,  500 

13,760 

14.000 

14,250 

14, 500 

14,750 

15,000 

15. 250 

15,500 

15.750 

16.000 

16,  250 

16.  500 

16,  750 

17,  000 

17,  250 
17,500 
18,000 

18,  500 
19.000 
19,500 
20,  UOO 
20.  ."iOO 
21.0IK) 
21.500 
22,010 
22,500 
23.000 
23.500 
24,000 
24.500 
25.000 
25.500 
26,000 
26,500 
27,000 
27,500 
28.000 
28,500 
29.000 
29,400 


Per  sqaare 
inch. 


Potindi. 
1,000 
6,000 
10,000 
15,  000 
20, 000 
25,000 
80,000 
35.000 
40,  000 
45.000 
50.000 
51, 000 
62, 000 
53,000 
64.000 
65, 000 
66,000 
57.000 
58.000 
69.000 
60.  000 
61.000 
62,000 

63.  UOO 

64.  (too 

65.  OOU 
66.000 
67,  (»00 
68.000 
60,  OjO 
70. UOO 
T2,  UOO 
74. 000 
76.  OUO 
78, 000 
80,000 
81,  000 
84.000 
86,000 
88,  000 
90,  000 
92.000 
94,000 
96,000 
98,000 

100,  000 
102, 000 
104.  OUO 
100,  000 
108, 000 
11 U,  000 
112,000 
114,000 
116,000 
117. 600 


Elongation 
per  inch. 


SiicceMfve 

elongation 

per  inch. 


Inch. 
0. 

.000133 

.000267 

.000433 

.000567 

. 0UU7O0 

. 000900 

.001033 

.001200 

.  1)01367 

.  001567 

.001000 

.0U16:<3 

.  001667 

.  001700 

.001733 

.Wil767 

.C01800 

.00183:) 

.001000 

.001907 

. 002000 

.OOL'167 

.  002367 

.002733 

.  003100 

. 003567 

.  0040:i3 

.  004633 

.  005^i3 

.  OO.WIW 

.  007«  67 

.  0U8J.33 

. 000633 

.010967 

. 012a00 

.013700 

. 0153U0 

.016667 

.01h267 

.  02UU00 

.021700 

.  023667 

.  025733 

.  027733 

.030167 

.0333 

.0367 

.0400 

.0433 

.0467 

.0533 

.0600 

.0700 

.0067 


Inch. 
0. 

.006133 
.0OUI34 
.000166 
.000134 
.000133 
.000200 
.000133 
.000167 
.000167 
.OOOiOO 
.000033 
.000033 
.0U0034 
.  0011033 
.0O0U33 
.  001)0.34 
. 000033 
.000033 
.  Oi  0U67 
.000067 
.  0000.33 
.000167 
.000200 
.  00U366 
.  000367 
.000467 
.000466 
.  001)600 
. 000600 
. 000600 
.001234 
.001266 
. 001300 
.0013.11 
.001333 
.  001400 
.001600 
.  0U1367 
.001600 
.001733 
.  001700 
.001967 
.002<'66 
.00-000 
.002434 
.003133 
.0034 
.0033 
.0033 
.0034 
.0066 
.0067 
.0100 
.0267 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

~s  000033 
— .  000033 
— .  0u0033 
—.000033 
— .O0OC33 


Siiccemire 

permanent 

set 


Jneh, 


0. 


~.  000033 
0. 
0. 
0. 
0. 


Bemarks. 


Initial  load. 


Elastic  limit 


Tensile  ntrengtb. 


Oeneral  summary. 

Tensile  fifrejijrth  per  sqnaroinoh  of  orlgiDat  section ponnds..  117,600 

ElsHtic  limit  i»er  8nnnro  inch  of  original  section jio...    ®*»**: 

EloDgaiion  per  inch  after  mptnre inch..    2i»i?2 

Elongation  per  inch  under  strain  at  elastic  limit do '^^^^J 

RednotioD  in  diameter  at  point  of  rapture do....        ^094 

Reduction  in  area  after  rupture,  per  centum  of  original  section -•        S^-* 

Position  of  rapture ".60  firom  neik 

Character  of  broken  surface g™n«l»'L?"*if^iS 

Elongation  of  inch  aeotions ".0^  ".08,  ".»• 


TESTS    OF    IRON,  STEEL,  AND   OTHER   UATESIAL8.  377 


Diameter,  ".564. 
SectioDHi  »rea,  .25  square  inch. 


No.  3138. 


___  toch  of  orlgiD*!  KCtloi 
»itr  UnlU  Vff^  BQ-afcrij   ■"  _,_>inr«.-.- 

C,«S rS","^ ioSr °.»»i" ,■' •-'""" """  ■ 


r  nip*"'*''  ' 


..■Kruiilar;  dnllspoi 


378  TESTS   OP  -IRON,  STEEL,  AND  OTHEB  HATESI1L8. 

No.  3189. 

Ml«ks,  S?.^ 

Diameter,  ".664. 

Sectional  area,  .2S  eqaare  inoh. 


Tenaile  atrength  per  sqiuiM  Inoh  of  oriKliud  •aaUoD pmnd*..  11^  DM 

K»llc  limit  per  »qo»roiiioh  of  uoUoo m —     (1,000 

EIdheiMod  per  Inch  >ft«implnre • IDOta.      O.lCn 

Klu^iiation  per  inch  afldarBtnilBMelMUoliintt do 001T3* 

Rednctlon  In  •*^~ *"-  "*  ""^"^ "'  ^^^t^m^  An  aae 

RedaotioD  la 

PMlUan  of  TI-, 

ChuwieT  ol  ImiktD  larftM. . , 


.«...ui,>.»a  la  »re«  aftsT  mplore,  per  oentom  of  orlsliul  awstloD 90.  S 

PMlUan  ot  rapture  - M  mlddlB  ot  BHiai 


..\;- 


\f _:z/frf it 


TEBT8   OF  IBON,  STEEL,  AND  OTHEE  UATE&IALS.  379 

BOOP  Ci. 
No.  2968. 


Diameter,  '".664. 
Section     area,  .25  BQ,aaT&  inch. 


General  •wnmory. 

S^SSt^t  orlgiaSiiitiia "do...    W.SM 

JSjlfSSfStireT  toch-    0.173* 

'■^"^r^orrnBtani IM 

Matnm  of  orlj[liiftI  aBotiini -..- - ..-,       88.4 

.".89  from  neck 

;;*;;ir'!'."!i""'.i"i;;.'""'.":;i;"""";ii;;;>;i»,'';ia,",]5 
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TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 


No.  2969. 
Marks,  «^;^ 
Diameter,  '^564. 
Sectional  area,  .25  nquare  iuch. 


Applied  loads. 


Total. 


Pound t. 

2S>0 

1,260 

2,500 

3,750 

5.000 

S.2.'H) 

7,500 

8,750 

10,000 

11,250 

11,500 

11,  750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.  SOU 

13. 750 

14,000 

14, 250 

14.600 

14, 7:.o 

15,000 
15.250 
15.  500 
16,000 
16,600 
17,000 
17.  500 
1H,000 
18,500 
ID,  000 
10.500 
20,000 

20,  500 
21,000 

21.  600 
22,000 
22.600 
23,000 
23.600 
24.000 
24,600 
25,000 
25.  500 
25,780 


Per  square 
incQ. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
26.000 
30.000 
35,000 
40,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
51.000 
52,  000 
53.000 
54,000 
55,000 
56.000 
57.000 
68  000 
59,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76.060 
78,000 
.  80.000 
82,000 
84,000 
86,000 
88.000 
90.000 
02.000 
94,000 
96,000 
98. 0^:0 
100,000 
102, 000 
103,120 


Elongation 
per  inch. 


Inch. 
0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.001000 
.001167 
.001367 
.001533 
.001567 
.001633 
.001667 
. 001700 
. 001767 
.001833 
.001000 
.001933 
.001967 
.002009 
.002033 
. 002007 
.001' 100 
.002167 
.002333 
.007000 
.009000 
.010667 
. 012167 
.013333 
.014909 
.016667 
.018607 
.  020333 
. 022400 
.024833 
. 027000 
.020333 
.032167 
.035000 
.039000 
.04^167 
.048(H)0 
.053333 
.  0633 
.0700 
.  09:{3 
.1267 


Suoceasive 

elo&f^atioD 

per  inch. 


Inch. 
0. 

.000167 
.  000166 
.000167 
.000167 
.000166 
000167 
.000167 
. 000200 
.  000106 
.000034 
.000066 
.000034 
.000033 
.000067 
.0000<)6 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000166 
.004067 
.002000 
.001667 
.  001509 
.001166 
.001507 
.001767 
.001900 
.001766 
.002067 
. 002433 
.002167 
.  (H>2.i?.3 
.  002834 
.002833 
.004000 
.004167 
.004833 
.  0053:i3 
.009967 
.0067 
.  0233 
.0334 


Permanent 
set. 


Sticcesaive ' 
p«*rnian*'nt 

set. 

I 


K<*m«rks. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


Inch. 


0. 


Initial  load. 


.000033 


Elastic  limit. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds..  108.139 

£]a<<tio  limit  per  square  inch  «>f  originu  section do SO,  nOO 

Elongation  p*r  inch  alter  rupture  inch..     0.1707 

Elongation  per  inch  under  strain  at  elastic  limit do 902167 

Rt*ductioD  in  diameter  at  point  of  rupture do 114 

Rctduci ion  in  area  after  rupture,  per  centum  of  original  section 36.4 

Position  of  rupture r'.60  fmra  neck 

Chaiocter  of  broken  surface silky ;  trace  of  (srranulation 

Elongation  of  inch  sections ".10,  «.30*,  ".13 


TESTS    OF    IRON,   STEEL,  ANU    OTHEK    MATEEIAL8.  3**! 

No.  2970. 

DiBineter,  ".504t. 
Sectional  area,  .25  sqnare  inch. 


QtMral  tiininarji. 


•w-^aBlB  mrtOK*"  5*' ^  l„pb  of  oriKiiiBl  »«iUon m 


...LlkT 
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TESTS    OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 


No.  3216. 

Marks,*  Si* 
Diameter,  '^564. 

SectioDal  area,  .25  sqaare  inch. 


Apiilf  ed  loads. 


Total 


Poundt. 


1,290 
2,500 
3,750 
6,000 
0.250 
7,500 
8,750 
10.000 
11,250 
12,600 
12,760 
18,000 
13.250 
13,600 
18,760 
14,000 
14.250 
14,600 
14,750 
16,000 
16,250 
16,600 
16,000 
10,600 
17.000 
17,600 
18,000 
18,600 
19,000 
19.500 
20,000 
20,500 
21,000 
21,600 
22,000 
22.600 
28,000 
23,600 
24,000 
24.500 
25,000 
25,500 
28,000 
28,500 
27,000 
27.500 
28,000 
28,010 


PoraqoMO 
inon. 


PiMMMto. 

1,000 

5,000 

10,000 

15^000 

20,000 

25,000 

30,000 

35.000 

40.000 

45,000 

60.000 

61,000 

62,000 

53,000 

64,000 

56,000 

58,000 

67.000 

68.000 

69.000 

80,000 

81,000 

62.000 

84,000 

88,000 

88.000 

70.000 

72,000 

74,000 

78,000 

78,000 

80,000 

82,000 

84,000 

88,000 

88,000 

90,000 

92,000 

94.000 

98,000 

96.000 

100,000 

102.000 

104.000 

108,000 

108.000 

110,000 

112,000 

112,040 


Slonsation 
permoh. 


0. 

.000187 
.000388 
.000500 
.000687 
.000833 
.001000 
.001133 
.001287 
.001433 
.001587 
.001800 
.001838 
.001887 
.001700 
.001733 
.001800 
.001887 
..001933 
.002000 
.002638 
.003038 
.003438 
.004887 
.006883 
.007087 
.008400 
.009800 
.  011187 
.018187 
.014387 
.016888 
.017500 
.019138 
.021287 
.028033 
.025087 
.087387 
.089838 
.032887 
.035838 
.089187 
.042887 
.047000 
.0600 
.0800 
.0700 
.1083 
.1288 


Suooessive 
elongation 
per  inch. 


Jfieft. 
0. 

.000187 
.000188 
.000187 
.000187 
.000168 
.000187 
.000138 
.000184 
.000188 
.000134 
.000088 
.000033 
.000034 
.000033 
.000038 
.000087 
.000087 
.000088 
.000087 
.000833 
.000400 
.000408 
.001234 
.0OU88 
.001234 
.001888 
.001408 
.901387 
.802008 
.001200 
.001468 
.001887 
.001838 
.002134 
.001788 
.002034 
.002808 
.002408 
.002834 
.003180 
.003334 
.003500 
.004388 
.0030 
.0100 
.0100 
.0338 
.0200 


Pennanent 
set. 


IndL 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
-.000088 


Rnooeasive 

permanent 

set. 


Ind^ 


—.000088 


Initial  load. 


Elaatio  limit. 


Tensile  strangth. 


Otneral  fummary. 

Tensile  strength  per  square  inch  of  oxlffinal  section pounds..  112,040 

Blastio  limit  per  sanare  inch  of  original  section do. ...    68;  00( 

Blon gati on  per  incti  after  mptare inch . .    0. 1 00 

Elongation  per  inch  under  strain  at  elastic  limit do OO200 

Beduction  in  diameter  at  point  of  mptnre do 10 

Sednotion  in  area  after  mptnre,  per  oentom  of  original  section S3.  ^ 

Position  of  mptnre l".26from  ncc* 

Character  of  broken  snrteoe grannlar;  silky  o«at4 

lElongationof  Inchsecttims , ,..., ".16,  ".58*,  ".: 


TESTS    OF  IBON,  8TEEL,  AMD   OTHEB   HATEBUL8. 
No.  3217. 

SectiouAl  area,  .25  sqnare  ineh. 


OmhtoJ 

^,«A  of  Mlf^ulMBtla 

^^s^:^s^f''.  ^.  ^ 

•f  missal  MoUon 


~r  loon  ■— t:;^  K^^ll*  ■*  ™»">« 
S  io»*  "fSJ^^t  of  rapto™ 


»fuicr  ..  ...„„„„,^. 

■Ukji  IstoapensdwitbgnaaUiur  J  kt th* einniiihi«D» 


)84  TLSTS   of    lEON,    STEEL,    AND   OTHER    MATERIALS. 

No.  3218. 
Harka,  *^'£' 
Diameter,  ".564. 
Sectioual  area,  .25  square  iuch. 


ApplM  1.^. 

'            '                          ' 

TotaL 

••"a""" 

ptrhich. 

IK,rtach. 

FfUTUU. 

J*W»Mi». 

Imth. 

2M 

0.                   0. 

tlooo 

.oooiur 

000181 

isM 

IftOOO 

.OOOMO 

a,Joo 

0002M 

i.m 

soiouo 

.iOOflff? 

000187 

l-JK 

•25.090 

000188 

1.400 

30.000 

iouivoo 

OOUIbl 

S,TS« 

u.imt 

OO02UO 

IftOM 

40,000 

000 187 

•oolM 

12.  GM 

M,OWI 

,  001700     ' 

0O0I67 

laiw 

51,000 

IS.  OH 

.001600   ' 

000087 

13.  ZM 

nooo 

.D0L1C13 

OOOU'13 

it  MM 

Slooo 

.001900 

000087 

ia.7M 

000061 

IV  000 

£0,000 

000188 

ViSO 

87.000 

4.  wo 

.OOJ.:00     I 

00U7W 

M,ooa 

080&87 

tiMO 

«a:ooo 

001000 

t.wa 

02.000 

.O06O.-,3     ! 

001^ 

a.oo« 

mIooo 

.007IIHI     1 

001087 

10.500 

St.  000 

.«oa-J» 

001408 

17,000 

68.000 

.009007     1 

001187 

17.600 

70.1100 

801668 

lS,O0t 

12.00« 

:  012687    1 

001334 

ia,MO 

14,000 

.014.X«     j 

00I0S8 

i».<m 

7«:o« 

001687 

i>.soo 

18,000 

:0173i8    j 

001333 

Z0,OM 

80,0m 

.0190110    1 

0O16S7 

ao^MO 

Sooo 

.0S0833     1 

11,000 

.oijvn 

001834 

wlooo 

.024387 

001700 

12:  MO 

88.000 

.ojssoa   1 

802133 

22,900 

90.000 

.0--8SOO     1 

oamo 

23.000 

02,  000 

is.  sot 

94.000 

003008 

24.000 

90.000 

.0-17087 

00:1008 

24,  WW 

»8,0ti« 

003000 

ZS,000 

100,000 

!044'JOO 

l^6o« 

.0487 

002S 

Sooo 

lOKooo 

OlDO 

20.  M« 

ioBja     ; 

0088 

27.000 

ioe.oo» 

0100 

21  MO 

10*.  uo 

iioei          '.MM 

GeMral  (hmmotv. 

BwwLfloc»TU7 »jBB8J 

HirdnMi S3-8* 

TfidhiIs  KUvDrth  pcriqiurelDEh  of  oriciiul  KctioD pound*..  lOliMt 

BlaMiallmitiHtnaarBlnchuf  oriKlD^Hclion do  ..      U.00* 

ElmK»tloii  per  Innh  liter  raptore imh..    8l  1433 

B1uD|ifttion)Mr  Inch  DDderKiniUHielutto limit  do  ...  .OOlan 

HfituclionlBdiametarai  point  of  raptare do IM 

RrduoilOD  In  >r«k  Brter  rnpton,  p«r  eeutnm  of  OTlgliuil  laotlm S.S 

PoBtttonof  niplnro.. ".80 fifom  nsok 

CtauwUr  of  brokeo  mrfiM Snnalari  *ilkyorot«r 

^loBEUlonof  InohMOtiau ".07,  ".11. " J6» 


^^>^c^  <y9eeZ^:S.J^.JSx^Z& 


\Si>op  Oy 


H  E>  No  16  50, 1. 


TESTS    OF   IBON,  STEEL,  AND  OTHBB  HATBBUL8.  386 

HOOP  C 


I>ianneter,  *'.564. 

BectioDoI  area,  .25  sqnare  inch. 


Applied  loiula. 


J86  TESTS  OF  lEON,  STEEL,  AMD  OTHEfi  UATEBIALa. 

No.  2883. 
Marks,  *^^ 
Diameter,  ".664. 
SeotioDal  area,  .25  square  inch. 


OtMral  tammtrnj. 

TenMIa  stnmgth  par  •qomrc  tosh  of  origliuJ  Motdon . naamla-  UL"* 

Elullo  limit  per  iqn«re  InGh  of  origlMl Bsalon .'.i.io...-    M."* 

ElonKBtioD  per  foot  itter  roptu« taak,.    •-«•' 

Blong»l1on  per  Inch  niider«tniiii»lelMtlolliBH do «M* 

RtducHon  in  m«nel«r«  point  of  rapture   dO....       -U* 

rapture,  per  oentnta  of  arl(Ia*lHtfiia. - 


(.ion  of  rupture /...... V."""V..".V.V.'.i"Ui 

, «ol«rof  broheu  lar^r' 

SlonfntJon  of  inoh  vaotloa 


ChaiMWr  of  broken  inrho* liOj 

- .-J4-JP.-J* 


TESTS   OF  IKON,  STKEL,  AND   OTHEB  1CATEBUL8. 

No.  2884. 
Marks,  '^^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


887 


Applied  loads. 


TMid. 


8,76i 
B^OOO 
I^SSO 

7.8M 
8,780 
M.OM 
11,  SM 
11,600 
11,760 

u;ooo 

131250 
12,900 
12.780 
13»000 
12,250 
13, 500 
12.750 
KOOO 
14,250 
14.500 
K7S0 
15,000 
16,500 
10.000 
10,500 
17.000 
17,500 
18,000 
18.500 
11,000 
10,500 
20,000 
20,600 
21.000 
21.500 
2^000 
22.500 

22,  goo 

23;  600 
24,000 
24.600 
26,000 
29^600 
26;  000 
20^280 


Persqnare 


rsqiui 
ineb. 


1.000 
ft.  000 
10.000 
15,000 
20,000 
25^000 
80,000 
85^000 
40,000 
46^000 

4e,ooo 

47,000 

4a.  000 

40.000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
60^000 
67,000 
68,000 
60.000 
00,000 
02.000 
64,000 
00,000 
68.000 
70,000 
72,000 
74,000 
70.000 
78,000 
80,000 
82,000 
84,000 
86,000 
8".  000 
00,000 
02.000 
04,000 
06,000 
98,000 
100,000 
10S,0U0 
104,000 

104,  no 


SIoDntkm 
p«rmoh. 


6. 

.000107 

.000383 

.000600 

.000667 

.000833 

.001000 

.00121)0 

.001307 

.001600 

.001533 

.001567 

.001633 

.001667 

.001700 

.001767 

.001800 

.0018-13 

.001867 

.001938 

.901967 

.002000 

.002100 

.002333 

.903100 

.007933 

.009883 

.010500 

.012000 

.  013400 

.015000 

.016900 

.018H38 

.020400 

.022400 

.024438 

.02fi667 

.029600 

.032333 

.035000 

.038333 

.042167 

.046667 

.052500 

.0633 

.0738 

,0900 

.1188 


Sneeatrive 

eloDKAtioB 

perinoh 


Ol 

.000167 
.000166 
.000167 
.000167 
.000106 
.01)0167 
.0002UO 
.000167 
.000138 
.000088 
.000084 
.000006 
.00U034 
.000038 
.000067 
.000033 
^000033 
.000034 
.000006 
.000034 
.000033 
.000100 
.000288 
.000767 
.00t8:{3 
.001400 
.001167 
.001500 
.001400 
.001600 
.001900 
.001033 
.001567 
.002U(jO 
.002033 
.OO'J-234 
.  0OJ833 
.002&'J3 
.002667 
.003.333 
.003834 
.004500 
.005833 
.0108 
.0100 
.0167 
.0238 


PemMMnt 
■et. 


SaooeMtre 
permMMnt 


iBltlolkod. 


BlMttoUMit 


Tendle  atreiigth. 


Apedfloff 
nJMidiiaM 


General  mminary. 
AofctKTtty -.    7.8461 


9«Bail« strangth  per  aqaftre  inch  of  tfriKfnal  Mction pounds..  10(,  S'.'O 

Xbntic limto per oqsutre inoh  of  o^i^al  section do....    57.  >  00 

Boo^ation  per incn  »fterruptare ^ '. ioch..    0.  iCri? 

XloBication  per  inch  under  atrain  at  eliiatio  limit do —  .00201  o 

fiadttctioa  in  diameter  at  poiat  of  mptare do l'J4 

SedQction  in  area  after  mptare,  per  centam  of  original  aeotion  ..> 30.2 

Positlooof  rapture ".70  froro  n»ck 

Character  of  brokeB  surf aee silky;  in  part  iuterspttrsed  with  fln*^  Kranulatiun 

~  of  iaohaecttona ......!7. ".2,**.  'Ml,  ".10 


TESTS  OF  IBON,  STEEL,  AND  OTHER  MATEBIAL8. 

BKCOMD  BOOP  C 

No.  3219. 


Marks,  «^^o, 

Diameter,  ".664. 

SectioDal  area,  .25  sqaare  iDch. 


Tanaila  atnngth  im  Mpun  tniih  of  oriiliul  HcUoB >.••................ faml»..  MM 

ElongkCioa  per  li 


Ztastlo  limit  p«r  iqiura  iuoh  otorigiiitl 
■"' tioo  perlnoh  -'■ -— 


HsdQctlon  in  diameter  »l  point  of  rupturs do....        * 

ReduotloD  In  arsaifter  rapture,  per  oedtDin  oTorifliul  MOtioB ^' 

Poeltlonof  rnplnrB , ..„....,,„„ ...".•Ofh""'*' 

Cbsncler  ot broken  aiirfkoa .... ....Entnl«r;  ■ilkvail'' 

XloDgildoaofinDtaMoUon* 7. "M, 'J-i, '■'^ 


8^>icA.  onS?eZ  ^.JT-^js/Ze 


^SecoTt.^  A<9c  x>  G  7 


It :^£.Z^    - 


H  Ex  N(rl6  50, 1. 


TESTS   OF  IBON|  STEEL,  AND   OTHEB  HATEBIAL8. 


389 


Marks,  •^'o^ 
Diameter,  ".5M. 


No.  3220. 


Diameter,  ".5M. 

Sectional  area,  .25  sqaare  inch* 


Applied  loads. 


TMd. 


1,290 

a;  750 

5.000 
8^250 
7.600 
St  790 
U^OOO 
11,260 
12,500 
U;700 
12,000 
11^290 
13,500 
13,790 
14,000 
14,290 
H900 
14750 
15,000 
15,500 
lO^OOO 
10,900 
17,000 
17.500 

ifl;ooo 

15^500 
11,000 
10^500 
20,000 
20^500 
21,000 
21,900 
22,000 
X^500 
28,000 
28,500 
24.000 
24,600 
2SC000 
25^900 
28.000 
20,500 
27,000 
27,880 


PerMoan 
inea. 


Poimda. 
1,000 
5^000 

10,000 
16,000 
20,000 
26.000 
80,000 
85,000 
40,000 
46,000 
60,000 
ffl,000 
62,000 
68,000 
54,000 
50,000 
60,000 
57,000 
68,000 
90.000 
60,000 
6^000 
64,000 
06.000 
68.000 
70,000 
72,000 
74.000 
76^000 
78,000 
80.000 
82,000 
84,000 
80,000 
88,000 
80,000 
88.000 
94,000 
88,000 

oaooo 

100,000 

102,000 

104.000 
108,000 
108,000 
100^620 


Shmntkm 
permch. 


0. 

.,000188 
.000300 
.000500 
.000607 
.000838 
.001000 
.001107 
.001383 
.001500 
.001700 
.001733 
.001800 
.001887 
.001838 
.002067 
.002438 
.002833 
.003400 
.003800 
.004467 
.006738 
.007107 

..008338 
.000687 
.011038 
.012333 
.014107 
.010000 
.017500 
.019400 
.021000 
.022900 
.024833 
.027107 
.029607 
.031833 
.034707 
.088000 
.041383 
.045087 
.018333 
.0507 
.0087 
.0767 
.1087 


SncoessiTe 

eloDjcatioii 

perineb. 


0. 

.000133 
.000107 
.000200 
.000187 
.000160 
.000187 
.000107 
.000108 
.000107 
.000200 
.000033 
.000087 
.000067 
.000006 
.000134 

•.000386 
.000400 
.000507 
.000500 
.000667 
.001200 
.001434 
.001100 
.001834 
.001300 
.001300 
.001884 
.001833 
.001500 
.001000 
.001000 
.001900 
.001938 
.002334 
.002500 
.002106 
.002034 
.003233 
.008333 
.004334 
.002666 
.006887 
.0100 
.0100 
.0800 


Mi. 


JfMiL 


0. 
0. 
8. 
0. 
Ol 
0. 
0. 
8. 
0. 


Bneoe— iTe 
peimaiMiDt 


Jfiek. 


Initi*! 


TcBille  flnacClb 


Oeiural  iummturif. 

Ttoiulle  strengtli  per  flqnare  inoli  of  oriffliial  Motkn poimda..  100^628 

Baatio  limit  per  eooftre  inch  of  original  aectioii do....    54,000 

Bongatikni  per  indi  after  mptare Inch..    0.1633 

Bongatioo  pT  inch  under  Btraln  at  elaaticlimit do 001088 

Bednetion  in  diametor  at  point  of  raptnre do 004 

Seduction  in  area  after  mptnre,  peroentam  of  original  floctioii 30.8 

Position  of  mptmre l".40froni  neok 

of  oroken  anrliue granular;  ailky  center 

ofiiiohaectloiia ".10,  ".25*,  ".14 


390  TESTS  OV  IBOS,    STEEL,   AND   OTH££  UATEEULS. 

No.  322L 
Marks, '^^ 
Diameter,  ".564. 
Sevtlon&l  area,  .25  square  Inoh. 


Applied  l«d.. 

T.U. 

^.n'S"' 

Pwub. 

fvlflKb. 

1.0J0 

!.»» 

fcOOO 

t.WO 

10,000 

Stm 

IS,  000 

6,000 

10,000 

11.250 

U,DO« 

so.  000 

iisa 

11,000 

10.000 

10,000 

11.  iM 

IB,  000 

13.  MO 

so,  000 

ixm 

B1.W0 

11.000 

ei,ooo 

IS,  ISO 

St,  000 

U,GOO 

M,0M 

li7W 

K.000 

11, too 

St.  000 

11,  uo 

S7,000 

14,  HO 

SS^MM 

11,780 

U^ODO 

IS.  000 

KOM 

UMO 

aiooo 

M.000 

M.oao 

Id,  MO 

00.000 

IT.OOO 

•^OM 

IT.  MO 

70,000 

1(1,000 

71.000 

IS,  MO 

T1.0OO 

IS, 000 

78,000 

HMO 

78.000 

io.ooo 

80,000 

JO  600 

niooo 

11,000 

81.000 

11.000 

88.000 

ai.DOo 

K,m 

32,  MO 

•0,000 

a,  000 

ai.000 

13,  MO 

W.000 

11.000 

»«.ooo 

HMO 

M^OtO 

16,000 

00,000 

U,M0 

(4  OH 

26,000 

01.000 

!S.aM 

OS,  000 

w 

^^ 

:\m      '.tuo    ::::::::::::::::::::::::  T.u!i<.t»m>ttL 

^ttOe  grmtttr - 


TeaaQe  Mnngth  par  iqiun  tn 
BlMtlo  timtt  per  «qiuTs  Inch  o 

nanratlon  per  laoEi  tRrrnptim 

SIuifMiaii  p«r  iDsb  ondcr  Mraln  M  eUitlo  Umlt... 

B«dnct1oD  Id  dluntlei  at  point  o(  rnplnra 

Bednotlon  In  area  kfler  roptdn,  pal  MUtam  of  aH| 

pHitioii  otrnptim 

'~~  ~  'BT ot broken iDTtkoe ........ ...... 


ui  «llliTe«iH«r 


• 


SxncPt^  ts^e»L^.JE,.IR:ifle^ 


:Soop  Cs 


TESTS   OF  IBON,  STEEL,  AND   OTHEB   MATERIALa 


891 


HOOPObk 


No.  2916. 

Marks,  •f^?' 

Diameter,  ''.564. 

Bectionai  area,  J25  sqnare  inch. 


Applied  lottdfl. 


ToteL 


Per 


bUUL 


Blonntion 
peruioh. 


SnooeadTe 

eloDi^ion 

per  iaoh. 


Permueiit 


SnooeMire 

permaoent 

•et 


PowmI*. 

250 

1.250 

2,500 

8.750 

(kOOO 

6^250 

7.500 

8,750 

10,000 

11.280 

12.500 

12,790 

13,000 

U,960 

ia,coo 

12,750 
14,000 
14250 
14,500 
14,750 
15,000 
15^500 
Ifl^OOO 
10.500 
17.000 
17,500 
Ifl^OOO 
18.500 
19.000 
10,500 
20.000 
20.600 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
20,000 
25.500 
28,000 
28^400 


PoundB. 
1,000 
0.000 
10,000 
15^000 
20.000 
85.000 
00,000 

d&,ooo 

40,000 
45,000 
80,000 
51.000 

a,  000 

58.000 
54.000 
65.000 
50,000 
57,000 
08,000 
50.000 
00,000 
82.000 
04,000 
08,000 
88,000 
70,000 
72.000 
74^000 
76,000 
78,000 
80,000 
82,000 
84.000 
08,000 
88,000 
80,000 
02,000 
94,000 
06,000 
08.000 
100,000 
102,000 
10«,000 
10^7» 


Jndk. 
0. 

.000107 
.000333 
.000)00 
.000867 
.000838 
.001000 
.001200 
.001333 
.001500 
.001633 
.001700 
.001767 
.001R38 
.001833 
.001867 
.002233 
.  0«3i00 
.003900 
.004367 
.005067 
.006433 
.007867 
.000667 
.011000 
.  OL2500 
.014000 
.015833 
.018000 
.010833 
.021533 
.023500 
.026033 
.028333 
.031000 
.034000 
.037333 
.041033 
.044667 
.050000 
.0567 
.0667 
.0800 
.1800 


9. 
.000167 
.OO1U66 
.0U0167 
.000167 
. 000166 
.000167 
.  000210 
.000133 
.000167 
.000133 
.000067 
.00006Z 
.000066 

0. 

.000034 
.0OOJG6 
.  000967 
.000700 
. 000467 
.0Ovj70O 
.001366 
.001434 
.001800 
.001333 
.001500 
001500 
.001833 
.002167 
.001833 
.0017U0 
.001067 
.002533 
.002300 
.009667 
.003000 
.003333 
.  003700 
. 003634 
.005333 
.0007 
.0100 
.0133  , 
.0400 


0. 

0. 
0. 

a 
0. 
0. 
0. 

.000083 
.000033 


IntUallottd. 


%> 


XlMttollmik 


Tentile  sttengfh. 


General  Bumtnary. 

ItetOe strcngA  p<T  sqnftre  Inoli  of  orif^al  Bectlon pounds..  105,720 

XlMtie  limit  per  Miums  Inch  of  orij^alMeotion do 55,000 

BcogatioD  per  fncb  after  rupture Inch..    0.1600 

Skmsation  per  inch  nnder  strain  at  elastio  limit do 001867 

Bednetionin  diameter  at  potut  of  rupture do 134 

Bedoetion  to  area  after  mpcnre,  per  centam  of  original  section 41.9 

Poeition  of  rupture ".55  from  neck 

Chaiaeterof  broken  sarflMe illky;  dightly  gpraonlar  at  the  circamference 

BoDsationofinehaeetiona "*28*,  ".10. 'MO 


TESTS  OF  ntOK,    STEEL,  AKD   OTHER  liATEBIAJLS. 
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Ko.  291& 

Diameter^  ".564. 

Sectional  area,  .26  aquare  inoh. 


▲ppltod 


XoftaL 


1.! 
I;  130 

7,500 

8^780 
10,000 
11,2S0 
12,  NO 
U;750 
U,000 
1S,2S0 
13,600 
U7S0 
14,000 
H250 
1^500 
H760 
l&OOO 
1^900 
10,000 
lO^SOO 
17,000 
17.500 
U^OOO 
19,500 
10,000 
U^500 
20^000 
SO.  500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,600 
2i.000 
24,500 
25^000 
25^500 
28^000 
28^500 
21^720 


rwrai 
inoh. 


1«000 
6.000 
10.000 
15^000 
20,000 
25^000 
80,000 
85,000 
40,000 
46,000 
60,000 
61,000 
62,000 
53.000 
64.000 
56,000 
56^000 
ff7,000 
68,000 
60,000 
00.000 
02,000 
04,000 
60,000 
08,000 
70,000 

r2,ooo 

74,000 

70.000 

78,000 

80,000 

82,000 

84.000 

80,000 

88,000 

90,000 

02.000 

04,000 

90.000 

08,000 

100,000 

102,000 

104.000 

100,000 

100^880 


Elopgatian 
permoh. 


0. 

.000107 
.000331 
.000487 
.000638 
.000800 
.000087 
.001133 
.001300 
.001407 
.001000 
.001038 
.001067 
.001733 
.001787 
.001800 
.001807 
.001900 
.004000 
.004533 
.005200 
.000400 
.007700 
.000333 
.010800 
.012333 
.014000 
.010000 
.017333 
.019000 
.021083 
.023000 
.024833 
.027233 
.020067 
.08*2333 
.035200 
.030000 
.043000 
.047333 
.062838 
.0000 
.0700 
.0807 


ClODSMyOQ 

ptflnoh. 


0. 

•  000107 

.000100 

.000134 

.000100 

.000107 

.000107 

.000100 

.00^107 

.000107 

.000133 

.000033 

.000034 

.000000 

.000034 

.000033 

.000007 

.000038 

.002100 

.000538 

.000007 

.001200 

.001300 

.001038 

.001467 

.001538 

.001007 

.002000 

.001338 

.001007 

.002038 

.001907 

.001633 

.002400 

.002434 

.002600 

.002867 

.003800 

.004000 

.004333 

.005500 

.007107 

.0100 

.0107 


a 

0. 
Oi 


-.000038 
-.000033 
—.000088 

-.000007 
—.000007 


0. 
0. 
Ol 
-.000084 

0. 


Initial  load. 


ToniJlo  ttrongtlL 


Gonoral  immmary. 

^ttHAo lawfULy 7.8485 

Bat^aam 21.89 

TttMfleilreiigfth  per  square  inoh  of  oxiffinal  aeotloiL poanda..  100.880 

Battio  limit  per  aaiuue  inch  of  ocigiiiaiseotloii do —    67,000 

TBrnigtilon  per  kam after  rapture inch..    0.1038 

Aoofation  per  inch  under  aoain  at  elaatlc  limit do 001000 

XedoGtkm  in  diameter  at  point  of  mptnre do 134 

mnetlep  in  area  after  mptore^  per  centom  of  original  aeetioii 41.0 

PioMtion  of  rupture ".93fh>mneok 

Chmeter  of  nokcn  sozfiMe aiUcyi  granular  at  eiroomferenoe 

Boaicatfon  of  Inoh  aeetiODa ".27*. 'MO,  ".00 


394  TESTS  OP  IBON,  STEEL,  AND  OTHEB  UATElBZAIiS. 

8BC0BDH00P  Op 
So.  3116. 


Marks,  ■!;{=• 

Diameter,  ".564. 

Sectional  area,  .26  sqaare  inob. 


13.  MO 
1B.7W 


Incli. 


TnnfleitMmcthptriqDarefDohDf  orlflnmlMatlini pcmndi..  114,  U) 

nutle  limit  par  wnure  inch  of  orlgliiiJiHtlan '..do....    WW 

BloDgstlon  perlDOb  iKerrnptii™ ,. Inch-    O.lWI 

SloDfcMion  p«r  iDob  under  sCiain  Bt  flutio  limit do  ...  .MS* 

Bodnotlon  in  dUmSIer  it  point  of  raptore do    ..       .*• 

BcdnotloD  Id  UM  alter  Tnptnra.pcT  centum  of  orlgina]  (ectiau N-* 

Podiien  Dfrnptnre ".fiO  freoiBKk 

Cbancler  or  bnihen  BnrfBoe nunUr-  ■UkrcraH' 

ElmgitioDotinohMieUDn* 7. •.»()•,•.«"* 


iiac<p7z^  A^o-p  Os 


H  Ex  No  16  50, 1. 


TESTS   OF  IBON|  STEEL^  AND   OTHEB  MATEBIAI^S. 


it  95 


ISO.  sue. 

Marks,  •^"^ 

Diameter,  "£M. 

Beotional  area,  .25  square  inch. 


AppUadUMdB. 


Tot«L 


PertqiUKre 


it  •aw 

ilUuL 


XlMamtioB 
permoh. 


elongation 
per  inch. 


yvHeetire 
penueneikl 


290 

S^OM 
8,250 
7.500 
81760 
10,000 
11.250 
12,500 
12;  760 
13;  000 
IS,  250 
U»500 
U;780 
14,000 
14.250 
14.600 
14,160 
15^800 
16^500 
U^OOO 
101600 
17,000 
17,600 
U^OOO 
18.600 
10.000 
19,600 
20.000 
20,500 
21,000 
21,500 
22.000 
22,800 
23.000 
23,600 
24.000 
24,600 
25,000 
2S.500 
28,000 
26^500 
27,000 
27.000 


1,000 
6,000 
10.000 
15.000 
20,000 
26,000 
80.000 
85.000 
40,000 
45,000 
60,000 
51,000 
62;  000 
S3, 000 
64,000 
65,000 
60,000 
67.000 
58^000 
60,000 
i0.000 
62,000 
64,000 
66,000 
68,000 
70.000 
72.000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
02.000 
94,000 
96,000 
96,000 
100,000 
102.000 
104.000 
108; 000 
108,000 
168»940 


0. 

.000167 
.0U0333 
.000500 
.000697 
.000883 
.001000 
.001167 
.001333 
.001567 
.0017(10 
.001733 
.001S33 
.0UI9U0 
.002033 
.002367 
.003067 
.003667 
.004333 
.004767 
.006400 
.006600 
.007667 
.009133 
.010663 
.012067 
.013400 
.015000 
.010467 
.018167 
.020333 
.021833 
.023667 
,026667 
.027833 
.030333 
.033000 
.035933 
.039167 
.0438 
.0467 
.0667 
.0638 
.6700 
.0833 
.1188 


Ol 

.000167 
.OU0106 
.000187 
.000167 
.000166 
.000167 
.000167 
.000166 
.U00234 
.000033 
.0O0U33 
.000100 
.00UU67 
.000133 
.000334 
.000700 
.000600 
.000686 
.000434 
.000633 
.001200 
.001067 
.001468 
.001100 
.001534 
.001333 
.001600 
.001467 
.001700 
.002166 
.001600 
.001834 
.OOiUOO 
.002188 
.002500 
.002667 
.002kl33 
.003234 
.004133 
.0034 
.0100 
.0086 
.0067 
.0238 
.0200 


9. 
0. 
0. 
Ol 

a 

8l 
Ol 
6i 
81 


lalftlalload 


TeniDe  ttooigfli* 


Gmeral  f  ummary. 

jBoifleftrmgCh  per  tqiim  look  eforigliMileeetion pounds..  108,240 

Biitie  limit  per  eaiwro  inch  of  origimJ  eeettoa do 63,000 

£oiifatioB perinea aAerntptare isoh..    0.1533 

{uMi^tion  per  inch  under  ■tmlBfttelMtie  limit do 001000 

Sidaetlon  in  diameter  ni  point  of  rapture do 104 

Miction  in  are*  after  mptue,  per  eentom  of  original  oeollmi 88.6 

Jfiitfoa  of  mptojPB ".OOlWmi  neck 

£viaeter  of  broken  sozfiMa * gnnnlar;  silky  center 

^otgatioB  aflaeh  oaatloBS ^ ".08,  ".U. "  J6* 


TESTS   OF   IfiON|  STEEL,  AND   OTHER  MATEBIAL8.  397 

ITo.  3149. 

^lameter,  ''.664. 

^tional  area,  .25  sqaare  inoh* 


J 

> 


AppliMl  kMdB. 


ToteL 


1.! 

i;50O 

1^750 
B^OOO 

7.5M 
8,790 
1ft,  000 
11,250 
12.600 
12.7S0 

ia.000 
u^iso 

12,500 
12,760 
li.COO 
14.280 
14,500 
U^TSO 
16^000 
11^290 
16,500 
16,750 
U^OOO 
1&500 
ROOO 
17,500 

laeoo 

16^800 
U^OOO 
10,500 
211.000 
20,500 
21,000 
21,500 
22,000 
22,600 
28,000 
22,500 
24,000 
24,600 
28^000 
26^500 
28^000 
28,500 
27,000 
27,600 
28,800 
28^380 


Per 


tBoaaen 
incuL. 


1,000 
S,000 
10,000 
16,000 
20.000 
25,000 
80,000 
86^000 
40,000 
46,000 
60,000 
51,000 
fi2,000 
63,000 
64,000 
55.000 
OOyOOO 
57,000 
58,000 
50.000 
00.000 
01,000 
08.000 
88,000 
64,000 
08.000 
88,000 
70,000 
72,000 
74,000 
70^000 
78.000 
80,000 
82,000 
84,000 
80,000 
88,000 
80,000 
82,000 
94.000 
88,000 
08,000 
100,000 
102,000 
104,000 
108,000 
106,000 
110,000 
112,000 
118,280 


Slonpilion 
p«rinc]i« 


8. 

.000138 
.000800 
.000433 
.000000 
.000800 
.000967 
.001133 
.001800 
.001500 
.001683 
.001700 
.001767 
.001800 
.001867 
.001900 
.001983 
.001907 
.002000 
.002067 
.002367 
.00*2633 
.003067 
.003633 
.004388 
.005400 
.006767 
.008000 
.000167 
.010667 
:  012167 
.018887 
.016067 
.016667 
.018883 
.020187 
.022000 
.024000 
.088000 
.028500 


088000 


.0900 
.0567 


.0738 


SOMeMfT« 

elonntion 
perlneh. 


Ineh. 
0. 

.000138 

.000107 

.000138 

.000167 

.000200 

.000167 

.000166 

.000167 

.000200 

.000133 

.000067 

.000067 

.000033 

.000067 

.000038 

.000033 

.000034 

.0UU088 

.000067 

.0003(i0 

.000266 

.000434 

.000666 

.000700 

.001067 

.001867 

.001288 

.001167 

.001506 

.001500 

.001600 

.001400 

.001600 

.001666 

.001834 

.801833 

.002000 

.002000 

.002600 

.001888 

.002607 

.003838 

.003834 

.003866 

.006467 

.0067 

.0066 

.0100 

.0284 


Pennuie&t 


Inek. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
8. 
8. 


Soeceirtve 
pemuuiMit 


IniiliA 


BMttolWt, 


Taoofle  otrongfli. 


1    5 


Oonorol  iummaiy, 

TMtortrngfhpcriqQanliiolioforlKliuJfleetioii pounds..  118,280 

Jrtie  limit  per  squATO  ineh  of  oricinalMotioii do....    69,000 

ioagtUon  per  inen  alter  raptare inob..    0.1267 

^B^itlon  per  ineh  under  strain  »t  elnrtlo  Unit do 002067 

inctioB  in  diameter  at  point  of  mptare... ; do 104 

loellon  in  area  after  raptoze,  per  oentam  of  oirlglnal  section 88.6 

jitioD  of  mptare •• ".60  from  neck 

meter  of  Broken  sorfSMe granular  i  silky  center 

igatloBQfinekisetioni ~ ".07,  ".08,  ".28* 


398       T£aTa  of  ikon,  steel,  and  otheb  haterialb. 

2Ia  3160. 
Marks,  '^;^ 
Diameter,  ".564. 
Sectioiial  area,  .26  Bqoare  inch. 


itioo 

OOIMM 

U00933 

W.ON 

te.uot 

oweer 

OOliM 

^Z 

IIW 

Mt 

Qmeral 

TeoMe  stmsUi  par  HDmlneh  of  oriitiuJ  woUon pmnd*..  MM 

Elnatic  limit  per  ■qi.arelDeh  or  original  walton do....    K.» 

BlDDifnllon  pcrlncb  aTter  ruutura iDOb..    *!» 

Elnniiul<>nHriDchiiDd>ralnl[iMrlMtle  limit _ do NlW 

KfdocilonindtainMeratpoiiiiofniptiin do.,..       -M 

B»lucIii>D  In  ariui  aftai  ruptan,  pel  centum  of  orifiBal  •BOliaB .       •*■* 

Poaitionofniptnre rtmUdlaaf*" 

Chinoieror  broksnanrftc* CninlBTMdteiimftraaoOi  ■Ukratalii 

BluigMlanorin«h*uUoo«. "Jl.  ".IT*. '-■ 


TESTS   OF   IBON,  STEEL,  AND   OTHER  ICATEBULS. 

MarkB,  '^ 

Diameter,  ".564. 

Sectional  area,  .26  sqaare  inch. 


399 


Applied  loads. 


L 


TMd. 


Per  square 
inch. 


Slonntloii 
psrlaeli. 


SaoosssiTe 

elonj^stion 

per  inch. 


Permsnent 


SaeoesslTS 
permsneiit 

set. 


XV9 

a;fioo 

8.750 

0^000 

1^230 

7.5M 

8^750 

]A,000 

11,290 

USOO 

U;790 

U.OM 

13,250 

U500 

18,750 

14.000 

14,250 

U500 

14,750 

15^000 

15.500 

161 OOO 

U^SOO 

17.000 

17,500 

12.000 

l^SOO 

18,000 

181 600 

2B.O0O 

28.500 

21,000 

21,500 

22.000 

23.500 

28,000 

28.500 

24.000 

24,500 

25^000 

25.500 

2S.000 

28,500 

27,000 

27,290 


1,000 
8^000 
10.000 
15^000 
20,000 
29,000 
90,006 
85,000 
40,000 
45^000 
W.000 
51,000 
52,000 
53,000 
64,000 
56.000 
66,000 
57.000 
68.000 
58,000 
80.000 
62,000 
84.000 
86;  000 
68,000 
70,000 
72,000 
74^000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
80.000 
83,000 
84,000 
86,000 
88.000 
100,000 
102,000 
104.000 
106.000 
108,000 
108,168 


.ooQitr 


.000588 

.000783 

.000867 

.001038 

.001200 

.001400 

.001588 

.001738 

.081767 

.001800 

.001867 

.001833 

.002000 

.002633 

.003608 

.004333 

.004833 

.005000 

.008500 

.007783 

.OUOIOO 

.010433 

.011833 

.013833 

.014887 

.  016167 

•  017883 

.010667 

.021333 

.023167 

.025107 

.027500 

.028833 

.032i)33 

.085333 

.038333 

.041838 

.046008 

.0533 

.0600 

.0607 

.0767 

.1138 


Inch, 
I. 
.000187 

.000166 

.000200 

.000200 

.000184 

.000166 

.000167 

.000200 

.000133 

.000200 

.000034 

.000033 

.000067 

.001)066 

.000067 

.000033 

.000067 

. 0U0733 

.000500 

.000667 

.601000 

.001233 

.001367 

.001333 

.001400 

.001500 

.001534 

.001300 

.001666 

.001834 

.001866 

.001834 

.002000 

.002333 

.002383 

.003500 

.003000 

.003000 

.009500 

.004167 

.0073 

.0087 

.0087 

.0100 

.0366 


Inch, 


Inch, 


6i 
6l 

6L 

a 

0. 

0. 
0. 


Initial  iMd. 


000088 


flaatio  Unit. 


TsnaOa  stranftlL 


Oeneral  mamory* 

Teosils  tti%ogtli  p«r  square  inoh  of  original  saetlon pounds.. 

Saatie  limit  per  sqaare  inch  of  original  section do 

Bonsstion  perSnon  after  nxptore inch.. 

Bsofstion  per  inoh  under  strain  at  elastic  Umit • do.... 

Sedaetion  in  diameter  at  point  of  mptare ...*... do..., 

SsdactiflB  in  are*  after  raptnre,  per  centnm  of  original  section. 


109. 160 

55.000 

0.1633 

.002000 

.094 

30. 6 

Position  of  niptare.. ".70  firom  neck 

Chaiaoter  of  orokon  anrfiMe. ...•••.. granular;  Rilky  center 

BlaupmoBaftBchfaoHoBa ^^ *',2y/',Vi,",i2 
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TESTS   OF   IBON,  STEEL,  AND   OTHER   MATEEIALS. 


HOOP  Di. 


No.  3231. 

Marks/?;? 

Diameter,  ^'.664. 

Sectiotial  area,  .25  sqaare  inch. 


[ 


Applied  loads. 


TotaL 


Poundi. 
250 
1,250 
2,500 
8,750 
6,000 
6.250 
7,500 
a  750 
10,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
18,000 
13,250 
18,600 
13,750 
14,000 
14,250 
14,500 
14, 750 
15,000 
16,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18^600 
19,000 
IB,  600 
20,000 
20,600 
21,000 
21,600 
22,UO0 
22,500 
28,000 
28,500 
24, 000 
24,800 


Per  sqaare 


»rsqiii 
inok. 


Firnnd*. 
1.000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
35,000 
40,000 
45,000 
46,000 
47, 000 
48.000 
48,000 
60,000 
51,000 
62,000 
53,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
97,200 


Elonffstion 
p«r  mob. 


Ineh, 
0. 

.000188 
.000288 
.000460 
.000017 
.000783 
.000950 
.001183 
.001383 
.001517 
.001567 
.001633 
.001867 
.002183 
.002600 
.002800 
.003133 
.003600 
.004067 
.004583 
.005267 
.006000 
.006688 
.007500 
.008107 
.009983 
.  011583 
.018167 
.015200 
.017383 
.019167 
.021417 
.023883 
.026600 
.0300 
.0338 
.0367 
.0417 
.0460 
.0517 
.0600 
.0607 
.0817 
.1U7 


Snooessive 

elonfcation 

perluoh. 


Ineh, 
0. 

.000133 
.000150 
.000167 
.000167 
.000166 
.000167 
.000183 
.000200 
.  000184 
.000050 
.  00U066 
.  000234 
.000316 
.000317 
.000300 
.000333 
.000467 
.000467 
.000516 
.000684 
.000733 
.000683 
.000817 
.000667 
.001766 
.001650 
.001584 
.002033 
.002133 
.001834 
.002250 
.002416 
.001667 
.0086 
.0033 
.0084 
.0060 
.0088 
.0067 
.0083 
.0067 
.0150 
.0800 


Permanent 
set. 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000033 


Snoc€)88iTe 

permanent 

set. 


Inch. 


0. 


000017 
,000016 


Bemarks. 


Initial  load. 


ElaatloUmll, 


Tenalle  tlTCBgyL 


Om&ral  tummary. 

Tensile  strength  per  square  inch  df  original  section... ponndi..   9T,22 

Blastic  limit  per  sqaare  inch  of  original  section do....   ^«S 

Elongation  per  incn  afterrnptore • inch..   0>^ 

Elongation  per  inch  under  strain  at  elastic  limit do O0i<w 

Bedaotionin  diameter  at  point  of  rapt  ore .....do....      •l** 

Redaction  in  area  after  rupture,  percentam  of  original  section *^'l 

Position  of  rapture 1«  66  from  sew 

Character  of  broken  surf  ace : silky;  trace  ofcrannlstiM 

Elongation  of  inch  sections 'M8,  ".»*,  ".12^  '\W,  ".08.  ">» 


S-cncTi^  <s^e^7^:S.JC.Jt^^Z& 


J^o^2^:2 


'rTr^\ 


\, 


H  E>  No  16  90, 1. 


t     • 


TESTS    OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 

:^^,  No.  3232. 

^^Ofiai  area^  .25  sqaare  inch. 
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'^dloada. 


inch. 


^•r« 


1,  OOO 
S,  OO0 
lO,  ooo 

js,ooo 

20,  OfJO 
25,  OOO 

30,  OOO 
35,000 

40,000 

41,000 
4%  OOO 
43,t'0O 
44.000 
45,000 

4«,0<W 

48.000 
49.00O 

54.00^ 

56.000 
57,000 

^^ 
59,000 

6i,00O 

©6,  COO 
68,000 
70,0«O 
7-2,000 

74,000 
70,000 

78,000 

go.  OOO 

«^?^ 
»4,000 

^   i>l>0 

9J,  i^OO 
flfii,000 

04   OOO 

»8,000 
10O,OuO 

ioa,ooo 

104,000 


/ 


I 

per  uich. 


O. 

,  OOO  133 

.  OKHTJOO 

.  000467 

.  OOO033 

.  OOi^SOO 

OOOO07 

J001133 

.  OOJ333 

.  001367 

'  OO1450 

'  001-A33 
OOX333 

'O0li>07 

'  OOl^>«3 

■  OOX«533 

'  OOKM57 

' OOlTOO 

'  OO  X733 

OOl>'?33 

;ooio«2 

049l?083 
002*350 

'  00i2O«'7 
' 0O2O17 
'  0031JOO 

'  <KV4507 

OOi52?^ 
:  OC>St333 
:OOlH5l7 

OX1033 

'  OX4183 
*  0X5OS0 
-  017G&0 

*  Ol>X4X7 
'  0*J3:'V33 

"  t.2r»^5oo 

^  02«3 
.03  V7 

o:i83 

*.  0433 

0467 

,0517 

04jOO 


.  0717 


SncceMivo 

eloDjicatJAn 

per  inob. 


Jneh. 
0. 

.000133 
.000167 

.OiH)lG7 
.00*1166 
.  000167 
.IK0167 
.0U0166 
.  0OO2tJ0 
.00^*034 
.  0<K)ii33 
.  000050 
.  00O033 

.  ocoa50 

.  000034 
.  Oot>016 

.  coo.ir>o 

.  0u0v>34 

.000033 

.  000033 

.000100 

.010134 

.000116 

.000167 

1  000150 

.  000287 

.  000250 

.000283 

.  000350 

.001017 

.001050 

.001250 

.001366 

.001384 

.001416 

.001617 

.00i:.J3 

.001767 

.001700 

.O018S3 

.001884 

.002116 

.  00*2067 

.0027 

.0034 

.  0033 

.0033 

.  0  l.-iO 

.1)034 

.  OO.iO 

.0083 

.0117 

.0206 


Pemmnent 

90%. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 
.000033 


SnoooMive 

penuaucot 

set. 


Inch. 


e. 


.000033 


0. 


Remarks. 


Initial  loa4* 


SlaaUc  limit 


TenBile  atrenp^th. 


■  «•••«•■ 


General  summary. 

24.5* 

107.  mo 

51.000 

0.  1007 

T:-^*i«*a  i>ef  x""*?*"  """"i-*^  -trx in  at  clastic  limit do 0Oi7:J3 

^SSSper  i«cl*^ff*^inlofrnptnr6 do (84 

^%tAorx  In  ^»*"*®^-.jr?MJture,  per  centum  of  original  Beet  ion 27.6 

'^fj^jco  in  a«>*  Attesr  jt***' 3 ".2  from  nock. 

Jwm  o€  «^*P*''i5®*^orfa<>^ erannlar;  dull  center. 


'Ui.T'o  inch  of  original  section pounds.. 

ne'S^««*^    K^XSTfnc^  •'^  oriffinai  section do 

fcKmit   IP^^^St^r  nr^nve  inch.. 


.".06,  ".06,  ".16,  ".23*,  \06,  ".00 
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TESTS    OF   IRON,  STKEL,  AND    OTHER    MATERIALS. 


No.  3233. 
Marks,  %^'^» 
Diameter,  ''.564. 
(Sectional  area,  .25  square  inch. 


Applied  loada. 


Total 


Pounds. 
250 
1,250 
2,600 
3,750 
5,000 
0,250 
7.500 
8,750 
10,000 
10,250 
10,600 
10,75d 
11,000 
11,250 
11.600 
11,750 
12,000 
12,250 
12,500 
12,750 
13, 000 
13,250 
13,500 
13,760 
14,000 
14,250 
14,600 
14,750 
16,000 
15,600 
18,000 
10,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,600 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
26,000 


Per  square 
inch. 


Pounds. 
1.000 
5,000 
10,000 
16.000 
20,000 
25.0U0 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
51,000 
52,000 
53,000 
64,000 
65.000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
06,000 
98,000 
100,000 


Elongation 
per  Inch. 


Inch. 
0. 

.000160 
.000317 
.000483 
.000650 
.00U817 
.000083 
.001150 
.001317 
.001383 
.001417 
.001433 
.001488 
.001517 
.001550 
.001583 
.001033 
.001717 
.002183 
.002567 
.002017 
.003317 
.003733 
.004217 
.004800 
.0U5417 
^006050 
.006683 
.007433 
.000083 
.010517 
.012150 
.013783 
.015600 
.017550 
.  019350 
.021767 
.023760 
.026517 
.0817 
.0333 
.0367 
.0400 
.0467 
.0600 
.0550 
.0650 
.0788 
.1000 


Sncoessive 

elongation 

per  inoh. 


Inch. 
0. 

.000160 

.000167 

.000166 

.000107 

.000167 

.000106 

.000167 

.000167 

.i)00066 

.  000034 

.000016 

.000060 

.000034 

.OOC'033 

.000038 

.000050 

.000084 

.000460 

.000384 

.  0«0350 

.000400 

.000416 

.000484 

.000583 

.000617 

.000033 

.000033 

.000750 

.001650 

.  001434 

.001633 

.001633 

.  001817 

.001950 

.001800 

.002417 

.001083 

.002787 

.006183 

.0016 

.0084 

.0033 

.0067 

.0033 

.0050 

.0100 

.0133 

.0217 


Permanent 
set. 


Inch, 


0. 


Sncoeeeive 

permanent 

set. 


Inch, 


0. 


Bemarkt. 


Initial  load. 


ElasUo  limit' 


Tensile  strength. 


General  summary. 

Tensile  strenji:th  per  sqnareinch  of  original  section pounds..  lOQiOOO 

Elnsticlimit  per  sQuare  inch  of  originaisection do....    48L0tl 

Elongation  per  inch  after  ruptare inch..     0.1411 

Eionfsation  per  inch  nnder  strain  at  elastic  limit -do OOUB 

Rf>f1tiction  In  diameter  at  point  of  rupture do 114 

Kediiction  in  area  after  rupture,  per  centum  of  originaisection -^        814 

Pnsition  of  rupture 8".25  flram  aeek 

Cliaracter  of  broken  surface silky,  60  per  cent. ;  granular,  40  pta- c«U 

BlongaUon  of  inch  sections , ".08,".ll,".19,".27*,".U,«.fl? 
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HXW  HOOP  Df 


^  No.  34B9. 

^^tion&l  are^j  J2!5  sqnare  inclL 


,000150 
. OOOB17 
.  0004^3 

.  oooe&o 

.  CKK»«17 


,  OOl3^^ 

oox^^ 


jp^r  luch. 


Succemive 

eloDftation 

per  inch. 


OOiP 

OOO 
,000 

OOO 
,000 
,000 

.ooo 

'-'^ 

'••^ 

»'522 

82,000 
»^?^ 

90.000 

104.  ooo 
10«,OOO 

10^,  ooo 

110,000 


,  001007 
4J01717 

ooi«i7 

001^33 

0019-^ 
00201T 


OOS&07 


,OOHll7 

oio»«7 

'  01S033 

;oi»*i2 
; 021057 

023««7 

•  0-SS750 
'  0.S7017 

*  03O«53 
'  033330 
:  03e7 

.0400 
.0450 
.OSl7 

.or»s3 


.1100 


Ineh, 
0. 

.000150 
.0U0167 
.000166 
.000(67 
.000167 
.000106 
.000167 
.OOOISO 
.000167 
.  0ir0106 
.000U34 
.00<X>50 
.000033 
.000033 

.  ouoorti 

.000010 

.  0(  00.V0 

.OU0067 

.000067 

.000266 

.000184 

.001700 

.001587 

.  001367 

.001300 

.001550 

.001200 

.  001366 

.001500 

.001717 

.001667 

.001416 

.001  KM 

.  002000 

.  0«2t»83 

.00 '167 

.  00-J916 

.0'»2<ir7 

.003370 

.0^)33 

.0050 

.0067 

.0066 

.0100 

.0184 

.0233 


Permanent 
set. 


Jndu 


0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 
0. 


SaooeaeiTe 

permanent 

■et. 


Bemnrka. 


Jnek. 


9. 


Initial  load. 


Elastic  limit 


Tensile  strenxtli. 


General  'summarjf. 

_^       toch  of  orisinal  section ponnda..  110,680 

.-n* ■»T«n«^ P***  •**^JS*S*  of  original  section «l«»    ..  dT.OiD 

"^^^^^^^^^^^Xxtto inch..  0.1533 
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No.  3400. 
Marks,  »?;^' 
Diameter,  ".S64. 
SectioDat  area,  .25  sqaare  inch. 


ToUl. 

'VT" 

l«r"SrA." 

per^cb. 

""- 

p«»™n. 

1,tW 

i 

T.MO 

s 

H.MW 

Its 
iS 
ija 

aa 

M,60(l 

as 

».ooa 

iia 

la 

Pound,. 

II 

mow 

so,  MO 
»,000 
40.000 

w,«uo 

M.OOO 

Gilooo 

03,000 

wiooo 
u.ooo 

KODO 
£7.000 
SS.000 

sa 

fliooo 

s 

70,000 

Taoo* 

miouo 
o«:ooo 

z,z 

lOiOM 
1D4,00« 
10ft  000 

io»,ooo 

lOB.OM 

!000B1T 
.000«B3 

:  001883 
.001717 

:0OTM7 

iouOilO 
:0tMI7 

!o*J02B1 

!02B0»T 
'.OWUWD 

:oiw 

!iioi7 

.073S 
.lOM 

.000160 

.oooin 

.OlNIIGO 

:o«ui8 

!OOU184 

iooooM 

.OOOOSl 

.0000:13 

.0O;^on3 
.OOl-OBO 

III 

IbOIISO 

iooitw 

.O0MI7 
.OdUM 

!o(IIB08 
,00^750 

looKOO 
.002334 

.0UI&S3 
.M3K33 

!  000133 

.00» 

.0034 

0, 
0! 
0.' 

0. 

iBdt. 

IplUal  load. 



Omeral  mmmarjr. 


SlonK»i)< 


1  per  In 


lloneatlnn  per  Inch  iiniler  ntnln  at  elnntlc  lim 
Bflductlon  m(ll»m«tar  at  point  ofraptaTV  .... 
BaductloD  Id  una  Aflsr  mptare,  pel  oontam  o 

JDongUlDn  of  Inch  teslioiu 
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No«  3461. 
JU&rks,  «^^^' 

Sectional  area,  .25  sqtiate  inch* 


/^ 


/ 


Apptied  lomdm. 


I 


TatmL 


inc. 


l,O0O 
5rOO0 
10,000 
JS^OOO 
20,  (POO 
2S,0OO 
30,000 
85,000 
49,000 
45.O0O 
50,000 
5UOOO 
S2,000 
53,000 
54,  OOO 
55,000 
50.000 
57,000 
58.000 
50.000 
00.000 
61.000 

e.000 

64.000 
68.000 
68.000 
70,000 
72,000 
74,000 
70,000 

'^^ 
80,000 

82,000 

90,000 
92.  OOO 

•♦•222 

96,000 

98,000 

100.  OOO 

I0i,000 

wo,  OOO 
llO.&i» 


Saecenive 

eUnifratkm 

perinok. 


.000100 


0011<50 
001317 


,ooJ«o£ 

OO1«03 
001704) 


001350 
0010^0 


l0O21«^ 


010333 
011-750 


loi«i®'' 


0^11.02 


'  030083 
O30OOO 


.0500 
.050f7 


1.133 


IndL 
0. 

.000150 
.000183 
.000187 
.000167 
.000166 
.000150 
.000167 
.000167 
.000160 
.000107 
.000083 
.000017 
.000033 
.000060 
.000034 
.000033 
.000050 
.000067 
.000033 
.000167 
.000283 
.000483 
.001567 
.001750 
.00)888 
.001307 
.001333 
.001417 
.001500 
.001350 
.001567 
.001666 
.001750 
.001684 
.002000 
.002166 
.002417 
.003333 
.092834 
.003083 
.003750 
.003660 
.0067 
.0067 
.0100 
.0216 
.0250 


Permasieiit 
■et. 


Inek, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
6L 


SaocMsive 

permaoeDt 

■et. 


Inch. 


Remark*. 


Inltua  loud. 


KlMtio  limit 


Tensile  strenfctb. 


General  summary, 

,^ **»??«»»  PJ^lJ^toeli  of  original  lectioii fT  do...    59,000 

•"■»**«J^*JS WbTfM»rrmpfcare-.... ....... Inch..    0.1667 

00agatM>nP«^™^^^aer0tr»ln»tola8tio  limit do 002000 

ili»«»tion,l»rlnctt«j»^^       jjj^liofraptare. do H4 

BcductSon  m  Ai»»«J^    roptcuro,  per  oentam  of  original  section 44,6 

««*«»***'*V^^Si^\-- 2".20  from  neck 

S£S^£^f  SeUi  aaotioos ".00.  ".12,  ".16,  ".20,  "32*,  'Ml 
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HOOP  Ds. 


^o.  3146. 

Marks,  «fjf« 

Diameter,' '^564. 

Sectiona]  area,  .25  sqaare  incli. 


Applied  loads. 


Ptnmdt. 
250 
1,250 
2,500 
3,700 
6,000 
6,260 
7,500 
8,750 
10,000 
11,260 
12,500 
12,750 
18,000 
18,250 
13,500 
18,750 
li,000 
14,260 
14.600 
14,750 
15,000 
15.  SOU 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23.000 
23,500 
24,000 
24,500 
25,000 
25,600 
20,000 
26,500 
27,000 
26,250 


PersQiiare 
incn. 


Pounda. 
1,000 
5,00U 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
45.000 
60,000 
51,000 
52,000 
58,000 
64,000 
55.000 
56,000 
67,000 
6a  000 
50,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
90,000 
02,000 
94.  (HM) 
06,000 
98,000 
100,000 
102,000 
104, 000 
106.000 
10R.000 
1C9,000 


Elongotion 
per  iooh. 


Inch. 
0. 

.000117 
.000283 
.000450 
.000617 
.000783 
.000907 
.001133 
.001300 
.  001467 
.001650 
.001733 
.001867 
.002000 
.002167 
.002367 
.tK)2667 
.002917 
.003200 
.003600 
.004000 
.005088 
.006333 
.007760 
.009083 
.010383 
.011750 
.013167 
.  014750 
.016417 
.018000 
.019833 
.021750 
.023833 
.025833 
.028250 
.031U83 
.034000 
.0370K8 
.040667 
.044417 
.0500 
.0567 
.0650 
.OSOO 
.1000 


Sucoessive 

elODfcation 

per  inch. 


Iiieh. 
0. 
.000117 
.000106 
.000107 
.000167 
.000106 
.U00184 
.000106 
.000167 
.000167 
.000183 
.000083 
.000134 
.000133 
.000167 
.000200 
.00U300 
.  000250 
.000283 
.000300 
.000500 
.001083 
.001250 
. 001417 
.001333 
.001250 
.001417 
.001417 
.001583 
.001667 
.001583 
.001833 
.001917 
.002083 
.002000 
.002417 
.002833 
.002917 
.003083 
.003584 
.003750 
.005683 
.0067 
.0083 
.0150 
.0200 


Porroanent 
set 


Ineh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Rucceesive 

permauent 

evU 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limiC 


Tensile  strength. 


General  summarjf. 

Tensile  strength  per  sqaare  inch  of  original  section ponnds..  109,100 

Elastic  limit  per  sonar 0  inch  of  original  section do 50,000 

Elongation  per  inch  after  rupture inch..    O.1O0 

Elongation  per  inch  under  strain  at  elasticlimit do 001650 

Rcductionlndiameterat  point  of  rupture do...        •O'?* 

Redaction  in  area  aft^r  rupture,  per  centum  of  original  section HO 

Position  of  rapture ".55  from  ssek 

Character  of  broken  surface ...granular-,  dull  eccentric  spM 

Elongation  of  inch  sections ".20\".09.".08,".08»".08,''.00 


S-vric^  0^eeZ^-B.j:.  -ZSo^- 


^00^3  J?x^ 


V- 


H 


H  Ex  No  16  50, 1. 


TESTS  OP  lEON,  STEEL,  iND   OTHER  MATERIAL 
So.  3147. 

Diiimetcr,  ".564. 
Svccional  area,  .25  eqaare  inch. 


/      ^,p.i;.-jj«»i»       /    ^ 

PuBmntDt 

1  T^'-";,-X."-\  *"'"*■ 

■ssr 

>•■ 

oooin 

eooiw 

00(1184 
OOOIM 

7<hJL 

«.'•-*■ 

iBlttalkML 

»!S  1     JISSS   /     .~,.!i; 



Ottteral  fHnmarjr. 
__va  inob  of  orlelnil  i«oUon da 

i„,»S^CSb^ <"'«"»'•*"»'' .:...:l7. 

MBo&ioBVW.to^^™   jpai„iorru|,tiirB 

SSSu«.&*;^*\5^*;^lBW,I«r«muB.o.orlBinal«rHM, 

K*dnett™  to  •!«••'*' 

??^!i™^^T5SK.;"'t"_*i? ■.-,-^-;,-^,'',".''j 
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No.  3148. 
Marks,  ^^^^* 
Diameter,  ".664. 
Sectioual  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pounds. 
250 
1,250 
2.500 
8,760 
6,000 
6,260 
7,500 
8,750 
10,000 
11,260 
11,600 
11,760 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13, 500 
13, 750 
14,000 
14,250 
14,500 
14,750 
16,000 
16,500 
16,000 
16,500 
17,000 
17, 500 
18,000 
18.500 
19,000 
19.600 
20,000 
20,500 
21,000 
21,600 
22,000 
22,600 
28,000 
28.500 
24,000 
24,500 
26,000 
25.600 
26,000 
26,600 
26^090 


Per  sqaare 
inch. 


Founds. 
1,000 
6,000 
10,000 
15, 000 
20.000 
25,000 
80.000 
85,000 
40.  OOJ 
45,000 
46,000 
47,000 
48,000 
49, 000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
50,000 
60,000 
6  J,  000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
06.000 
98,000 
100.000 
102,000 
104,000 
106,000 
106,760 


Elon^ftiion 
per  inch. 


Inch. 
0. 

.000150 
.000300 
.0OU483 
.000650 
.000817 
.000083 
.001150 
.001333 
.001483 
. 001517 
.001567 
.001617 
.O016tf7 
.001833 
.0019:13 
.002183 
.002400 
.002633 
.002883 
.003267 
.003600 
.004050 
.004500 
.  005000 
.000083 
.007333 
.  008700 
.  010350 
.011667 
.013167 
.014700 
.016500 
.  018083 
.020000 
.021750 
.024083 
.026200 
.028667 
.030750 
.084000 
.037500 
.041083 
.0467 
.0517 
.0600 
.0683 
.0850 
.1050 


Sncoesaiye 

elongation 

per  inch. 


Inch. 
0. 

.000150 
.000150 
. 00018) 
.000167 
.000167 
.000166 
.  000167 
.000183 
.000150 
.000034 
.  000050 
.000050 
. 000050 
. 000166 
.000100 
.  0002.V) 
.000217 
. 000233 
.000250 
.000381 
.  0003:{3 
. 000450 
.000450 
.(00500 
. 001083 
.  001230 
. 001367 
.001550 
.001417 
.001500 
. 001533 
.001800 
.001583 
.001917 
.001750 
.002333 
.002117 
.002467 
.002083 
. 003250 
.003500 
.003383 
.005617 
.0050 
.0083 
.0083 
.0167 
.0200 


Fermaneat 
Mi. 


Jneh, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncceasive 

permanent 

set. 


Jnck, 


0. 


Semarlra. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


Oeneral  summary, 

Speolflc  grayity %^^ 

Hardness O*" 

Tensile  strength  per  square  Inch  of  original  section pounds..  106^'*' 

Blsstio  limit  per  sqnare  inch  of  origiaaTsectioD do....    ^JS 

SloDgation  per  inch  after  rapture inch..    ^^^ 

]Blongacion  per  inch  under  Htr.iin  at  elastic  limit .....do OOlw 

Keduction  in  diameter  at  poiat  of  rupture do  ...       -^ 

Beduction  in  area  uAer  rupture,  per  centum  of  original  section 3lk.f 

Position  of  rupture 2".80  fromneoi 

Character  of  broken  surface granular;  silky  oaotei 

Elongation  of  inch  sections ".08,  ".10,  ".12,  ".25*,  M2,".W 
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iro.3333. 
Marks,  •%?» 
I>iaiiieter,  ".504. 
Sectional  area,  .25  square  inch. 


Applied  kMdfl. 


1,260 

3,750 
5.O0O 
0,250 
7,500 
8.750 
10.000 
11,290 
11,500 
11,750 
12;  COO 
12,290 
12,500 
12.750 
13^<W0 
13,230 
13,500 
10,750 
14,000 
14.250 
14,5«0 
14,750 
15,000 
12^500 
10.000 
10,500 
17,000 
17,900 
18,000 
18.500 
19,000 
19.500 
20,000 
201600 
21,000 
21,500 
22.000 
22,900 
23,000 
23,500 
24,000 
24,490 


'Per  aqnare 
Sack. 


1,000 
5.000 
10.000 
15^000 
20,000 
25.000 
30,000 
35,000 
441,000 
45^000 
40,000 
47,000 
4^000 
49,000 
50.000 
51,0OO 
52,000 
53,000 
54,O0O 
55»000 
66,000 
67.0OO 
5S,000 
50,000 
60,000 
6i,000 
64,  OOO 
06.000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86.000 

saooo 

00,000 
02,000 
04,000 
06,000 
W.060 


Sloofaltoti 
per  inoh. 


Inek. 
0. 

.000117 
.000283 
.00V450 
.000617 
.000783 
.000050 
.001133 
.001317 
.001517 
.001550 
.001000 
.002307 
.002800 
.003000 
.003300 
.003950 
.004500 
.005000 
.005533 
.006333 
.000950 
.007733 
.008307 
.000250 
.011167 
.012750 
.014583 
.016333 
.01^250 
.020250 
.022500 
.024583 
.027333 
.029633 
.032867 
.0367 
.0400 
.0450 
.0500 
.0567 
.0667 
.0817 
.1250 


SooMMlTe 

ehmgatiMi 

per  inch. 


Inch. 
0. 

.000117 
.000166 
.000167 
.000167 
.000166 
.000167 
.000183 
.000184 
000200 
.000033 
.000050 
.000767 
.000433 
.OOOrMO 
.000300 
.000650 
.000550 
.000600 
.000533 
.000800 
.000617 
.000783 
.000634 
.000883 
.001917 
.001583 
.001833 
.001790 
.001917 
.002000 
.002250 
.002083 
.002750 
.002500 
.002883 
.004083 
.0033 
.0050 
.0050 
.0067 
.0100 
.0150 
.0433 


Penoaoaat 


Saceeathre 
permoiiMit 


Ineh, 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initbl  loAd. 


SUstto  limit 


Tensile  strength. 


General  eumTnary. 


S=S?.fTgS^2S5i1S3.'??'oMS^!^°°:;:::::::::::::::;:;::::::-^^^^  V,'Z 

SllSSl^fftoS^Uirropture.r. Inch..    0.W17 

gSSSS|S?toShS2fer-fr»ij.td«tioB»lt do 001«00 

fSiSS^r"^^^^".^^-- 2"^fron.Bj2k 
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No.  3334. 
Marks,  «^;5^« 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pound*. 
250 
1,290 
3.  MM) 
8,790 
5,000 
6,260 
7.500 
8,790 
10,000 
11.250 
11,500 
11.750 
r/,000 
12,250 
12.500 
12,750 
13,000 
13.250 
13,500 
13,750 
14.000 
14.260 
14,500 
14,750 
15.000 
16,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
10,600 
20.000 
20,500 
21,000 
21,600 
22.000 
22.500 
23.000 
23,500 
24,000 
24,500 
25,000 
25.500 
26,U00 
26.110 


Per  soaare 
Incn. 


Poundt. 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
35.000 
40.000 
45.000 
46,000 
47,000 
48,000 
40,000 
•  60,000 
51,000 
52,000 
53,000 
54,000 
65.000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
04,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90.000 
92,000 
04,000 
96,000 
98,000 
100.000 
102,000 
104,000 
104, 440 


Eloneation 
per  mch. 


Inch. 
0. 

.000117 

.000283 

.000450 

.000633 

.000800 

.000083 

.001150 

.001350 

.001500 

.  0015:^3 

.001567 

.001617 

.  001750 

.001967 

.002267 

.002600 

.002867 

.  003167 

. 003483 

.  001017 

.004533 

.005117 

.005833 

.006333 

. 007617 

.008917 

.010333 

.011750 

.013417 

.014917 

.016667 

.018250 

.  020167 

.0  2333 

.024583 

.026633 

.028917 

.031817 

.0350 

.0383 

.0433 

.0483 

.0517 

.0617 

.0683 

.0883 

.1083 


Snccemive 

elongation 

I>er  inch. 


Inch. 
B. 

.000117 
.000166 
.000167 
.000183 
.000167 
.000183 
.000167 
.  000200 
.000150 
.000033 
.0000 J4 
.000050 
.000133 
.000217 
.000300 
.000333 
.000267 
.000300 
.000316 
.000534 
.000616 
.000574 
.000716 
.000300 
.001284 
.001300 
.001416 
.  001417 
.001667 
.001500 
.001750 
.001683 
.  001917 
.  002167 
.00.'250 
.002050 
.002284 
.002900 
.003183 
.0033 
.0050 
.0050 
.0034 
.0100 
.0066 
.  0200 
.0200 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saooosflive 

permanent 

set 


Inch. 


0. 


Itemarks. 


Initial  load. 


Elastic  limit. 


Tensile  streni^h. 


General  summary. 

Tensile  strength  per  square  inch  of  orijrinal  section poands..  104, 444 

Elasticlimltpersqunreinchof  original  section do  ...    48,000 

Elongation  per  inch  after  rapture inch..    6.HO 

Elongation  per  incli  under  strain  at  eloHtio  limit do.. I!  .001617 

Reduction  in  diameter  at  point  of  rupture do 094 

Reduction  in  area  after  rupture,  per  coDtum  of  original  section .J*!       SO.S 

Position  of  rupture y/  fhtmaeck 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  oircorafemKe 

Elongation  of  inch  sections ".10,  ".16,  •'.28»,  ".12,  ".08,  ".07 
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No.  3335. 
Marks,  *5»^ 
Diameter,  ".564. 
SectioDal  area,  .25  sqnare  inch. 


Applied  loads. 


TotaL 


2S0 
1,2S« 
2.  500 

S,750 
5,000 
6C2S0 
7.500 
8.750 
10.000 
11.250 
11,500 
11.7S0 
12;  000 
12.250 
12.500 
12.750 
13.000 
13.  -i50 
13.500 
13.T50 
14,000 
14,250 
14.500 
14,750 
15.000 
15.500 
16.0U0 
16,500 
17.000 
17.500 
l&OUO 
lg.500 
19.000 
10,500 
20.000 
20.500 
21.000 
21.500 
22.000 
22.500 
23.000 
23.500 
24.000 
24.500 
25,000 
25.500 
25.820 


Persoaare 
incn. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
26.000 
30,000 
35.000 
40,000 
45.000 
40.000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53.000 
54,000 
55,000 
68.000 
57,000 
58.000 
50,000 
00.000 
02.000 
61000 
66.000 
68.000 
70,000 
72.000 
74,001) 
76.000 
78.000 
80,000 
82.0CO 
84.000 
86.000 
88.000 
90.000 
92,000 
94.000 
06.000 
98.000 
100.000 
102.000 
103,280 


EHoneatioii 
permch. 


0. 

.000100 
.000283 
.000433 
.000617 
.000767 
.000933 
.001117 
.001283 
.001450 
.001600 
.001550 
.001600 
.001683 
.001833 
.002067 
.002300 
.002583 
.002917 
.003200 
.003733 
.004117 
.004667 
.005083 
.  0O.ST83 
.007083 
.008607 
.010083 
.011533 
.013033 
.014717 
.016367 
.018000 
.010667 
.021583 
.024000 
.026083 
.028750 
.031333 
.0350 
.0383 
.0433 
.0467 
.0533 
.0600 
.0700 
.1067 


Sncceanive 

elongatloD 

per  loch. 


Inch. 
0. 

.000100 
.000183 
.000150 
.000184 
.000150 
.000166 
.000184 
.000166 
.(KW167 
. 000050 
.UOOOIH) 
.000050 
.000083 
.000150 
.  000-.M4 
.0OOJ33 
. 000283 
.000334 
.000283 
.000533 
.000384 
.000550 
.000416 
.000700 
.001300 
.001584 
.001310 
.001450 
.001500 
.001684 
.001650 
.001633 
.001667 
.001916 
.002417 
.062083 
.002067 
.002583 
.003667 
.0033 
.0050 
.0034 
.0066 
.0067 
.0100 
.0367 


Permaaent 
aet. 


Inch, 

0. 
--.000017 
—.000017 
—.000017 
—.000017 
—.000038 
—.000033 
—.000033 
—.000033 


Sacceasive 

permaooDt 

aet. 


Inek. 

0. 
-  000017 

0. 

0. 

0. 
—.000016 

0. 

0. 

0. 


Remarka. 


Initial  load. 


Blaatio  limit. 


TenHile  Htronf^h. 


General  summarjf, 

Tenaile  atnogtb  per  aqnare  inch  of  OTiginal  seetion ponnda. .  103, 280 

BastieliiBttperaqiiareliichofotiicinaraeotion do 48,000 

JDoaication  per incD  after  raptare iDch..    0. 1167 

SkmicatJon  per  inch  imder  atrain  at  elaatio  limit do 001600 

Seduction  in  diameter  at  point  of  raptnro do 004 

Rednetion  In  area  alter  mptare,  per  oentam  oforij^inal  section 30.6 

Position  of  mptnre 3".05  from  neck 

Charaeter  of  broken  sorfMO grannUr,  60per  cent. ;  nilky,  40  per  cent. 

KlonieatJon  of  inch  aectkma ".06,  ".09,  «. 27*.  M4,  ".08,  ".06 


4l2  TESTS   OP   IRON,  ST^EL,  A^D   OThER    MATEftfALS 


ISTRW  HOOP  D,. 


No.  3992. 

Marks, «?;?« 

Diameter,  '^564• 

Sectional  area,  .25  Bqaare  inch. 


Applied  load*. 


Total. 


Pounds. 
250 
1,250 
2.500 
2,750 
6.000 
0,250 
7,500 
8,750 
10,000 
11.250 
11,600 
11,750 
12.000 
12,250 
12,500 
12,750 
18,000 
12,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15^000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,500 
10,300 
19,500 
20,000 
20.500 
21.000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,500 
20,000 
20;  310 


PeraniLare 


traniu 
incn. 


Pound*. 
1,000 
6,000 
10.000 
15.000 
20,000 
26,000 
30,000 
36.000 
40.000 
46.000 
46.000 
47,000 
48,000 
49.000 
50.000 
61.000 
62,000 
63.000 
54,000 
66,000 
56,000 
67,000 
58.000 
50.000 
00,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
7a  000 
80,000 
82.000 
84,000 
86.000 
88,000 
90.000 
02,000 
94.000 
98,000 
.88,000 
100,000 
102,000 
104,000 
106,240 


EloBffatton 
per  mch. 


Ineh. 

A. 
.000100 
.000333 
.000500 
.000067 
.000833 
.001017 
.001183 
.0013.M) 
.001550 
.001583 
. 001617 
.001650 
.001683 
.001733 
.001707 
.001850 
.001033 
.0020<i7 
.002333 
.002667 
.002917 
.003300 
.003617 
.003967 
.005000 
.006117 
.  007417 
.008917 
.010467 
.011950 
.013750 
.015600 
.017167 
.019000 
.021250 
.0233as 
.026600 
.0283 
.0333 
.0367 
.0400 
.0433 
.0483 
.0650 
.0617 
.0767 
.1000 


SaceeMive 

elonzalion 

perlnch. 


Inch. 
0. 

.000150 
.000183 
.000167 
.000167 
.000106 
.000184 
.000166 
.000167 
.000200 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000083 
.000083 
.000134 
.000266 
.000334 
.000250 
.000383 
.000317 
.000350 
.001033 
.001117 
.001300 
.001500 
.001550 
.001483 
.001800 
.001750 
.001667 
.00(833 
.002250 
.002083 
.002167 
.0028 
.0060 
.0034 
.0033 
.0033 
.0050 
.0067 
.0007 
.0150 
.0288 


•et 


Jfuh, 
0. 

a 
a 

0. 

a 

0. 
.000017 
.000017 
.000017 


SnoceeeiTe 

permanent 

aet. 


Ineh. 


.000017 
0. 

a 


Initial  load. 


Elaatie  liniU 


TenaQe  atrength. 


General  eummuiry. 

'Cenaile  strength  per  square  incli  of  original  naetion poauds..    105.211 

Xlaatio  Unit  per  sanare  inch  of  original  section jA^...     ftUOM 

BloBjcation  per  incn  after  rapture iaob..      ft.l2M 

Skm  nation  per  inch  under  strain  at  elasticlimit ■ do...    .001191 

Kednction  in  diameter  at  point  of  rupture do...         .IN 

Retluction  in  area  after  rupture,  per  centum  of  original  section 30.6 

Position  of  rupture 2".70  flrom  nerk 

Character  of  broken  surfkoe granular  at  cireomf(K«noe:  silk;  center 

Slongation  of  inch  sections ".07.  ".11,  ".2J», 'Ml, 'MO,  ".OS 


.ftSf*-^' 
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No.a3M. 

Marks,  «5>jf- 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Poundt. 
250 
1,250 
2.600 
8,750 
5,000 
6,250 
7,500 
8,750 
10.000 
11,250 
11.500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13, 750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.500 
16,000 
16,500 
17,000 
17.600 
18,000 
18,500 
19,000 
19.500 
20.000 
20.500 
21,000 
21,500 
22.000 
22.500 
23,000 
23.500 
24,000 
24,600 
25.000 
25,500 
26,000 
26,500 
27,000 
27,280 


Per  sqaara 

iDCO. 


P9undt. 
1,000 
5,000 
10,000 
15,000 
20.000 
26.000 
80,000 
85.000 
40, 0(K) 
46,000 
46,000 
47,000 
48.000 
40,000 
50,  (MM) 
51,000 
62,000 
53,000 
54,000 
65,000 
56,000 
67,000 
68,000 
59,000 
60.000 
62,000 
64.000 
66,000 
68.000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
04,000 
96,000 
98,000 
100,000 
102,000 
104,000 
100.000 
108,000 
109,120 


EloDeaUon 
per  mch. 


Inch. 

.000150 

.000317 

.000501) 

.000667 

.000833 

.001017 

.001183 

.001350 

.001517 

.001567 

.001617 

.001650 

.001683 

.001760 

.001783 

.001833 

.001800 

.OO.'OOO 

.002133 

.002333 

.002583 

.003000 

.003333 

.003683 

.004333 

.003333 

.016417 

.007833 

.009167 

.  010583 

.011833 

.013250 

.015000 

.016667 

.018500 

.  020333 

.022167 

.024167 

.026250 

.028667 

.0317 

.0850 

.0383 

.0417 

.0460 

.0517 

.0600 

.0717 

.0883 


SncoeMive 

elongation 

per  inch. 


Inch, 
0. 

.000150 
.000167 
.000183 
.000167 
.000166 
.000184 
.000166 
.000167 
.000167 
.000050 
.000050 
.000033 
.000033 
.000067 
.000033 
.000050 
.000067 
.000100 
.000133 
.000200 
.000250 
.000417 
.000348 
.000350 
.000650 
.001000 
.001084 
.001416 
.001334 
.001416 
.001250 
.001417 
.001750 
.001667 
.001833 
.001833 
.001834 
.002000 
.002083 
.002417 
.  003033 
.0033 
.0033 
.0034 
.0033 
.0067 
.0083 
.0117 
.0166 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sacoeesive 

permanent 

■et. 


0. 


Inch. 


Remarka. 


Initial  load. 


SlaaUo  limit. 


Tensile  strength. 


Oeneral  tummary. 

Tensile  strength  per  square  inch  of  original  section inmnds..  100,129 

Elastic  limit  per  sqaare  inch  of  original  section do....    61, <M 

Elongation  per  incn  after  rupture — .' inch..    0.1000 

Elongation  per  inch  under  strain  at  elastic  limit do 00179 

Keductionin  diameter  at  point  of  rupture do OM 

Redaction  in  area  after  rupture,  per  centum  of  original  section 27.1 

Position  of  rupture , ".65ftomBeck 

Character  of  broken  surflAce granular,  ailky  osoter 

BiongatioB  of  inch  seoUons ".06k".07,".07,".08^".09,*.»* 


Szfic^  o^Be^IB.J.  .^R^s^ 


JS^OO-pJfs3 


{< X'^.z^ 


TESTS  OF  IBON,    BTKEL,   AND  OTUEU  MAlJiKlAU 
HOOPOi, 
So.  3127. 

2>/Afxieter,  ".564. 
Sectional  area,  .25  sqaare  inch. 


rMul  seoUon... 
eiutieiiniii"'."" 


^^^^i5«:  <.I>"0""  ,_,.luO. "•    -"'*■    ■'*■ 
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416  TESTS  OF  lEON,  STEEL,  AND   OTUEK   MATtElALa. 

No.  3128. 
Marks,  *^,'^ 
Diameter,  ".665. 
Sectional  area,  .25  square  iocli. 


Oeneral  tummarj/. 

spedAcsnTi^ 7.iea 

mrtlnoH S3.17 

Tenalle  •trenctli  par  nqnnrn  Ini'h  of  orliiiuil  HcUon ponnda..  1B7.<M 

Blutic llmii, per  aqiuni Inch  »roTiidDalBertion do  ...    M,OH 

EloDiiiXioHperinoliftrurrunturB inch..    S.lta 

Blnni<atlanpnrlDo1iuiia<'riKnilii  St  als^tla  limit do  ...  .M1730 

KedHclioDJnrtiamWBriitputnlofruplHri. do W 

RedBcUoaln*nwsn«rniptnra.  lierDautumof  uTlrlnil  snctloD M.* 

PaalUun  of  niiiLure  1".K  froai  Met 

UiarBcterorbiokaD  larhoa Ennnbirj  ailkT  oanlt* 

Bkoitalion  of  ioeh  u«Uaiu ".W,  ".««,  ".m,  ".11,  ".B*.  ■.!( 


TESTS   OF    I 


,  STEfcX,  AND    OTHER    HATEBIAL8. 


So.  3129. 

''ameter,  ".SGi. 

'ctional  area,  .25  sqaare  iticli. 


periimli. 

•et. 

Bncoeulrc 

■w, 

IntK 

IK 
0. 

ft 

0. 

/w*. 

luitialload. 

G«n«ral 

nob  ofmlElulsMUoo 

of  ortginu  KctloD 

^raiD  MelutioUmlV 

nrsi  p«r  contain  of  ori^iuJ  v 


418  TESTS  OP  mON,   STBEL,   AND   OTHER    MATERULS. 

No.  3174. 
Marks,  *?;?■ 
Diameter,  ".564. 
Sectioual  area,  .25  square  iocli. 


General  mn»»ary. 

TtnnllestrenKUiperwinkretnoboCoTlaiiialsMitlOB 

EluHtla  limit  i>er  wiuareinoh  ornriglnikl  aectiSD 

ElnnEBlioii  per  loch  uRer  ruptore 

BlonijiiilDii  perluch  nnder  •train  Melutle  limit 

Redur.tkin  IndlMaeterBtpotntormptnrs 

'  licdnclion  In  uvkatMt  rnptaiA  periwDtam  of  ■>TlKlD■lae<ltlOD... 
l■(«llll}nof^lp^^lIB  , 

CharnoMrof  Wlieaiarihoe 

Eloogat^on  oC  Inch  nioUaq* , 


,".08,  ".OS. -.»«.''.(«,".(• 


TEffra   OF   IKON,    STEEL,  AND    OTHEB    HATEBIAliB. 

So.  3175. 
-Maris,  '^^' 
Z>Jaia0ter,  ".56i, 
SecciouBl  area,  .25  gqaare  ioch. 


-fes:s- 

"Sirr 

«. 

1  !■«-.  j-^^-sr" 

.»M13S 

JmIL 

iBltUlHd. 



Qmeral  nmMorg. 
In  Ah  of  orlcliulMwHoB... poandi 

.p*««l>>^bor°r'«""'"»"*"' --*' 

i„ch  aoa«-r -tr^'"    ruMiu™ do.. 

iunaLer  *^jJ^j„ro.  per  M-nium  of  orl;iioal  M'vtiui 

S^^°  ■»ir*]|^''V///- ■'---•--■■  ---'-"-V 

Inch  i*o'*'^" 


420  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3176, 

Marks,  ^SS- 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inch. 


Ai»plied  loads. 


Totnl. 


Pound*. 
260 
1.250 
2,500 
3,750 
5,000 
6.250 
7.500 
8,760 
10,000 
11,250 
12,000 
13,250 
12,500 
12.760 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,600 
16.000 
16,600 
17.000 
17,500 
18,000 
18,600 
19,000 
10,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22.500 
23,000 
23,600 
24.000 
24,600 
25.000 
26,500 
26,000 
26,600 
27,000 
27,600 
27.930 


Eloniratioii 


SODf 
AOO. 


ino 


Poundt. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
30,000 
36.000 
40,000 
45,000 
48.000 
40.000 
60,000 
51,000 
52,000 
53,000 
64.000 
55.000 
56,000 
57,000 
58,000 
59,000- 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
111,720 


Inch, 
0. 

.000160 
.000338 
.000506 
.000667 
.000838 
.001000 
.001167 
.001333 
.001617 
.001667 
.001700 
.001750 
.001800 
.001833 
.001683 
.002000 
.002117 
.002250 
.002417 
.002633 
.002838 
.008167 
.004000 
.004783 
.006888 
.007260 
.008338 
.009667 
.011833 
.012917 
.  014333 
.015760 
.017333 
.019033 
.020838 
.023000 
.024917 
.027000 
.0300 
.0333 
.0367 
.0400 
.0433 
.0483 
.0533 
.0017 
.0717 
.0950 


Snooessivo 

elongation 

per  inch. 


Inch, 
0. 

.000160 
.000183 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000184 
.000156 
.000033 
.000050 
.000050 
.000033 
.000060 
.000117 
.000117 
.000138 
.000167 
.000216 
.000200 
.000334 
.000833 
.000783 
.001100 
.001867 
.001083 
.001334 
.001666 
.001584 
.001416 
.  001417 
.001563 
.001700 
.601800 
.  002167 
.001917 
.002083 
.0030 
.0038 
.0034 
.0038 
.0033 
.0050 
.0050 
.0084 
.0100 
.0233 


Permanent 

set. 


Ineh. 


6. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 


Saocessive 

permanent 

set. 


Inch. 


Bemarka 


Initial  IomI. 


Elasiio  limit 


Tcnailo  strengtli. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section ponnda . .  1^ *•  JJJ . 

Elastic  limit  per  square  inch  of  original  section do  F'.S 

Elongation  per  incn  aftermptnre inch..    j^jJJ 

Elongation  per  inch  under  strain  at  elastic  limit do OOlg; 

Bednotion  in  diameter  at  point  of  mptnre do  —       JW| 

Eednction  in  area  after  mptare,  per  oentam  of  original  section *>■  * 

Position  of  mptare ,•  *  *  •'!^,?**"  "?^ 

Character  of  oroken  surface granular;  mlky  c?"**l 

Elongation  of  inch  sections ".08,  ".fo,  ".26*.  ".14,  ".16,  "-•• 


-  --  -H 


H  Ex  No  16  50, 1. 


TESTS  OP  I&ON,   8T£EL,   AND  OTHER  MATERIALS.  421 


Marks,  «^^ 

Diameter,'  ''.564. 

Sectional  area,  .25  square  inch. 


HOOP  Ri. 

No.  2919. 


Applied  IomLb. 

£longation 
peruioh. 

Total. 

Per  square 
inch. 

Poundt. 

PowtuU. 

Inch. 

250 

1,000 

a 

1,»0 

5.000 

.000100 

2,SM 

10,000 

.000267 

3.760 

15,000 

.000433 

5,000 

20.000 

.OOMiOO 

1^230 

2S,0M 

.000707 

7.SO0 

30,000 

.000933 

8,7») 

36,000 

.001100 

10,000 

40.000 

.001207 

U.250 

45,000 

.001467 

11,500 

40,000 

.001500 

11,730 

47,000 

.001538 

12,000 

48,000 

.001667 

12,290 

40,000 

.001600 

12,500 

50,000 

.001633 

12,760 

51,000 

.001667 

AflOO 

5S.0OO 

.001700 

13.250 

98.000 

.001733 

13^500 

54,000 

.001767 

13,750 

56.000 

.O018J3 

liOOO 

60,000 

.001900 

1^250 

57.000 

.001933 

14,500 

58,000 

.001967 

li.730 

60,000 

.002033 

U^OOO 

60,000 

.002133 

15^230 

61,000 

.O04M7 

15.500 

02.000 

.00:^267 

15^790 

63.000 

.005633 

U^OOO 

64.000 

.000033 

16,500 

06.000 

.007667 

17.000 

68,000 

.008900 

17,500 

70.000 

.010333 

18^000 

72,000 

.011667 

1^500 

74^000 

.013167 

U^OOO 

78,000 

.014667 

191500 

78,000 

.016333 

20,000 

80.000 

.018000 

20^600 

82,000 

.610667 

21,000 

84.000 

.021500 

21,500 

86,000 

.023500 

S** 

88,000 

.025667 

22,500 

90.000 

.028000 

23.000 

02.000 

.030167 

23,600 

04,000 

.083000 

21,000 

96,000 

.035833 

24,500 

98,000 

.039338 

5«» 

100,000 

.043000 

25,500 

102,000 

.047667 

28^000 

104,000 

.0533 

26^500 

106,000 

.oeoo 

27,000 

106.000 

.0700 

27,500 

110.000 

.0900 

37,500 

110,360 

.1100 

Sacceaaive 

elongfttion 

per  iDcb. 


Inek. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000200 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 
.000034 
.000066 
.000100 
.001234 
.000900 
.000366 
.OOOtOO 
.001634 
.001233 
.001433 
.001334 
.001500 
.001500 
.001666 
.001667 
.001667 
.001833 
.002000 
.002167 
.002333 
.002167 
.002833 
.002833 
.003500 
.003667 
.004667 
.005633 
.0067 
.0100 
.0200 
.0200 


Permiuient 
net. 


Inek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
—.000033 


SacceeeWe 

pennaneiit 

set. 


Jneh, 


-.000088 


Bemarks. 


InltUl  loikd. 


ElsBtic  limit. 


Tenailo  strength. 


General  summary, 

ttf':*?;^::::;:::::::::::::::::::::::::;:::;::::::::::;::::::::::::::::::::::::::::^  'iS*2 

^fnslle stKength per  sqnaro inch  of  o'riffinij  section pounds..  110,860 

flsatioiiiiiit per  sqoare inch  of  originiu section do....    60,000 

S«8itloD  per  inch  after  mptare tooh..    6.1600 

foaptfam  per  inch  nndersMn  at  elastic  limit ^o 002133 

«nfetion  in  diameter  at  point  of  raptare do 104 

aMoeUoB  in  area  after  ruptnre,  per  oentam  of  original  section ••       88.6 

PmHIob  of  mpture :......:. 7 V'ftomneck 

^hsia^erof  btokensorfaoe granular  at  olroamference ;  sUky  center 

BoBgatkmofinchsectioDt .- ".10,  ".14.  ".24* 


1 


422  TESTS  OF   IBOK,  STBEL,  AND   OTHER  MATERIALS. 


BRSECH  BLOCK. 


No.  2937. 

Marks,  ®  ?!  m* 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Totol. 


Poundt. 
250 
1,2S0 
2,500 
3,750 
5,000 
6,250 
7,600 
8,750 
10,000 
11,250 
12,500 
12, 750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,500 
15,000 
15.500 
10,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
84,500 
25.000 
25,500 
26,000 
20,200 


Per  square 
Incli. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
26,000 
80,000 
85,000 
40,000 
45,000 
50,000 
51,000 
62,000 
63,000 
54,000 
65,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
06,000 
98,000 
100,000 
102,000 
104,000 
104,800 


Elongfttion 
per  inch. 


Inch, 
0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.001000 
.001167 
.001888 
.001567 
.001733 
.001800 
.001833 
.001867 
.001938 
.002000 
.003107 
.004400 
.006067 
.007333 
.009067 
.010400 
.012067 
.013638 
.015233 
.017133 
.019067 
.020900 
.022667 
.024900 
.027300 
.029767 
.032733 
.036233 
.039000 
.0417 
.0467 
.0567 
.0667 
.0733 
.0900 
.1287 


Saoceasive 

elongation 

per  inclL 


0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000234 
.000166 
.000067 
.000038 
.000034 
.000066 
.000067 
.001167 
.001338 
.001667 
.001266 
.001734 
.001333 
.001667 
.001666 
.001600 
.001900 
.001934 
.001838 
.  001767 
.002233 
.002400 
.002467 
.002966 
.003500 
.002767 
.0027 
.0060 
.0100 
.0100 
.0066 
.0167 
.0367 


Permanent 
set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


SoooessiTo 

permanent 

set. 


0. 


Indi. 


Semarki. 


Initialload. 


Elaetio  limit. 


Tensile  sbvngtb. 


Gtneral  summary, 

Speoiflo  gravity ^'^ 

Hardness - n- jHJ 

Tensile  strengtii  per  square  inch  of  orieinal  section pounds..  1J**2 

Blastio  limit  per  sanare  inch  of  orlginHl  section do...   f*S 

Bhttgation per  inon  after  raptnre inch..   *-Jgg 

Blongation  per  inch  under  strain  at  elai«tlclimit do ^^ 

Bedootion  in  diameter  at  point  of  rapture do —      j^ 

Bednotionin  ar^a  afterrupture,  per  centum  of  original  section .•      ^l 

Position  of  rupture l".65froinB^ 

Character  of  broken  surface silky,  40  per  cent ;  granular.OO  !>««% 

Xlongaiion  of  inch  sections - ".1S,"J^,*-*' 


-  -^ 


H  Ex  No  16  50, 1. 


TESTB  Oy  IROS,  STEEL,  AND  OTHER   MATERIALS. 
No.  2938. 


^'fieter,  ".set. 
^~-      ioaal  aroOf  .25  SQaare  inch. 


i: 
ft 

:i 


^_  tocb  o' oris'"' I™"™ P*^ 

,ffi;^gg^-^f»fr^::.-:::::::;::::::::::.^ 


424  TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

Fo.  2939. 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Poundn. 
250 
1,250 
2.5O0 
8,750 
5.000 
0,250 
7,500 
8,760 
10, 000 
11,250 
11,500 
11,750 
12,000 
12,250 
12, 6U0 
12, 750 
13,000 
13,250 
13.500 
13,750 
14,000 
14.250 
14,500 
14, 750 
15,  (00 
l.\500 
16. 000 
10,500 
17,  OlO 
17,  500 
18,000 
18.500 
19.000 
10.500 
20. 000 
L'0, 500 
21,000 
21,500 
22,000 
22,500 
23.000 
23,500 
24,000 
24,  500 
25,000 
25,500 
26,000 


Per  saiiAre 
inch. 


Poundi. 
1,000 
5.0ii0 
10,000 
15,000 
20,000 
25,000 
30, 000 
35.000 
40, 000 
45, 000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62, 000 
64. 000 
66,000 
68, 000 
70,000 
72,000 
74,  000 
76, 000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92, 000 
94,000 
96.010 
98,000 
100, 000 
102,000 
104,000 


Elongation 
por  inch. 


Inch. 
0, 
.000167 
.000333 
. 000500 
.000067 
.000833 
.001000 
.001167 
.001333 
.001500 
.001600 
.001033 
.001667 
.  001700 
.001767 
.001800 
.001833 
.  001867 
.  0019:53 
.  00:i067 
. 004333 
. 004767 
.  0054:i3 
.006000 
. 006733 
.008167 
. 009667 
.011167 
.012733 
.014333 
. 016033 
.017833 
.  019667 
.021733 
.  024000 
.  026067 
.028500 
.  081333 
.  034000 
.037667 
.041167 
.045500 
.050333 
.0600 
.0667 
.0767 
.1100 


Suocossivc 

elongation 

por  inch. 


Inch. 
0. 

.000167 
.000166 
. 000167 
.000107 
.000166 
.000167 
.000167 
. 000166 
. 000167 
.000100 
.000033 
.  000034 
.  000033 
.000067 
.000033 
.  000033 
.000034 
.000066 
.000134 
.002266 
.000434 
.000666 
.000567 
. 000733 
.001434 
.001500 
.001500 
.001566 
.001600 
.001700 
.001800 
. 001834 
.  002066 
.002287 
.  002067 
.002433 
.002833 
.002667 
.003667 
.003500 
.004333 
.004833 
.000667 
.0067 
.0100 
.0333 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncceiwive 

permanent 

set 


Inch. 


0. 


Bemnrkft. 


Inltialload. 


ElaHtic  limit. 


Tcnailo  strenj^. 


General  summary » 

Tensile  strength  per  square  inch  of  original  section poands..  10^  JJ! 

Elastic  limit  per  sanareinch  of  original  section do —    MiJS 

Elongation  per  inon  after  rupture inch..    ^^^ 

Elongation  per  inch  under  strain  at  elastic  limit do 001939 

Redaction  in  diameter  at  point  of  ruptnre do H] 

Kod notion  in  area  after  rupta  e, per  ceutam  of  original  section 36.4 

Position  of  luptiire 1".60  from  BJjk 

Character  of  broken  surface BUky 

Elongation  of  inch  sections * ".14,  ".SS*,".!! 


H  Ex  No  16  50, 1. 


TESTS   OP  IRON,  STEEL,  AND   OTHER   MATERIALS. 


425 


Marks, 'fjf* 

Diameter/ ".564L 

Sectional  area,  .25  square  inch. 


BUSHIKG  RINO. 


N0.2M5. 


Applied  loads. 


Total. 


P»imd§. 

250 

1,250 

2;  500 

3.760 

5^000 

«,250 

7.500 

8,730 

10.000 

11.250 

li,500 

12,750 

13.000 

I3.2£» 

13,500 

13,750 

14,000 

14,250 

14.300 

14.750 

15.000 

15.250 

IS.ftOO 

15,750 

18.000 

18.500 

17.000 

17.500 

18,000 

18,500 

1«,000 

19,500 

20,000 

20.500 

21,000 

21.600 

22,000 

22.500 

23,000 

23,500 

24.000 

24,500 

25,000 

25,500 

26,000 

28,500 

26^900 


Peraqoare 


inon. 


Poundi. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
35^000 
40.000 
45.000 
50,000 
51,000 
52.000 
53,000 
54,000 
55.000 
56.000 
67,000 
58,000 
50.000 
00,000 
01.000 
62,000 
03,000 
64,000 
68,000 
68,000 
70.  COO 
72,000 
74,000 
76,000 
781000 
80,000 
83,000 
84,000 
86,000 
88^000 
90,000 
02,000 
•4,000 
06,000 
98,000 
100,000 
102,000 
104,000 
106^000 
167.600 


Elonjcatlon 
perindou 


Inch. 
0. 

.000138 
.000317 
.000467 
.000633 
.000800 
.000088 
.001150 
.001317 
.001467 
.001633 
.001667 
.001700 
.001750 
.001783 
.001817 
.001833 
.001867 
.001900 
.001950 
.002288 
.002633 
.002850 
.003533 
.004600 
.007500 
.009500 
.011250 
.012500 
.014083 
.015600 
.017333 
.018867 
.020917 
.022833 
.025000 
.027250 
.029633 
.032500 
.0367 
.0400 
.0450 
.0500 
.0567 
.0650 
.0800 
.1050 


Socoeasive 

alongation 

periuob. 


0. 


Inch, 

000188 
.000184 

.oooi:;o 

,000166 

.000167 

.000183 

.000167 

.000167 

.000150 

.000166 

.000034 

.000033 

,000050 

,000033 

.000034 

.000016 

,000034 

,000033 

,000050 

.000333 

.000350 

,000217 

,000683 

,001067 

,002900 

,002000 

,001750 

,001250 

,001583 

,001517 

,001733 

,001634 

.001950 

. 001916 

.002167 

.002250 

.002588 

.002r67 

,0042 

.0033 

.0050 

.0050 

.0067 

.0083 

.0150 

.0260 


Pennaoent 
aet. 


0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Socceaaivo 

permanent 

aet 


0. 


Inch, 


Bemarka. 


Initial  load. 


Elaatio  limit. 


Tenaile  strength. 


Chneral  aummary, 

J^ittOeatrangth  per  aqnare  inch  of  original  section ponnds..  107,600 

^*stic  limit  peraqoare  inch  of  ori;;iDiil  section do 69,000 

^^ption  por  inch  after  rapture .• incb..    0.1167 

'Ijnhtion  per  inch  aiid«tr  strain  at  elastic  limit do 001050 

^Qctkm  in  diameter  at  point  of  mpture do 114 

^netjon  in  areA  after  ruptaue,  per  centom  of  original  section 80.4 

•IJwUoBofnipture ''.65fh>m  nock 

l;?*>«etar  of  broken  surfiioe aUky,  interspersed  with  fine  gnmolation 

ofinohaectifws ".28*,  ".10,  ".09.  ".07,  ".08,  ".08 


426  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2946. 
Marks,  ^J'S'* 
Diameter,  ''.664. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Pounds. 

•250 

1,250 

2,500 

:i.  750 

5,  COO 

6,250 

7, 5«  0 

H,750 

10,(00 

11.250 

12,  f  00 

12, 750 

i:j,ooo 

i:),250 
l.'l,  500 
i:i,  750 
14,000 
14, 250 
14.500 
14,750 
15, 000 
15, 250 
15, 600 
15,750 
16,000 
10, 500 
17.  ODO 
17,500 
18,000 
18,r00 
19,000 
19.500 
20, 000 
20,  500 
21,000 
21,500 
22. 000 
22,500 
23,000 
29,500 
24,000 
24,500 
25,000 
25, 500 
26,000 
26,500 
26,740 


Per  sqaare 
incn. 


Pounds. 
1,000 
5,000 
10.  (100 
15,000 
20,000 
25,000 
30, 000 
35, 000 
40,000 
45,  0(J0 
50,  ObO 
51,000 
52,000 
51, 000 
51,000 
55,000 
50,000 
67.000 
58,000 
50, 000 
60,000 
61.000 
62,000 
6.1,000 
64.000 
66,000 
69,  Coo 
70, 000 
72,000 
74.000 
76,000 
78,000 
80,000 
82.000 
84,000 
80,000 
88,000 
00,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106.000 
106,960 


Elonnttion 
perTncb. 


Inch. 
0. 

.000150 
.000317 
.000483 
.000660 
.000817 
.000983 
.001150 
.001317 
.0014C7 
.001050 
.001667 
.  001700 
. 001733 
.001783 
.001817 
.  001850 
.001883 
.001917 
.001950 
.0i)l983 
.002017 
. 002083 
.  002150 
.006500 
. 008167 
.009583 
.  011067 
.012667 
.014167 
.015783 
.017500 
.019683 
.021333 
.023167 
.025433 
.027838 
.030383 
.0338 
.0367 
.0383 
.0450 
.0500 
.0550 
.0650 
.0817 
.1060 


Socoeaalvo 

elongation 

per  inch. 


Inch. 


Q. 


.  000150 

.  000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.000167 

.000150 

.000183 

.000017 

.000033 

.000033 

.000050 

.000034 

.000033 

.000033 

. 000034 

.000033 

. 000033 

.  000034 

.C00066 

.  000067 

.003360 

.001667 

.001416 

.  001474 

.001600 

.001500 

.001616 

.  001717 

.002083 

.001750 

.001834 

.002266 

.002400 

.002500 

.002967 

.0034 

.0016 

.0067 

.0050 

.0060 

.0100 

.0167 

.0233 


Permanent 
set 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 


SuoceasWe 

permanent 

set 


Bp-marks. 


Inch. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Genei^al  summary. 

Tensile  strength  per  sqaare  inch  of  original  section poimd%..  l^JJJ 

Elastic  limit  per  sqaare  inch  of  original  sect  ion do  —   Oi  ^ 

Elongation  per  incn  after  rapture inch..   0.1w 

Elongation  per  inch  under  strain  at  elastic  limit do tMlN 

Kedaotion  in  diameter  at  point  of  rupture do ^ 

Reduction  in  area  after  ruptare,  per  centum  of  original  section <&• 

Position  of  rapture 2".20frMnnecE 

Character  of  Droken  surface si»T 

Elongation  of  inch  sections ".08,  ".10,  ".12,  ".20,  ".»•,*. W 


TESTS   OP  JBON,  STEEL,  AND  OTHEB  MATKBUL8.  427 

No.  2947; 

Marks,  *#;2* 

Diameter,  "ML 

Sectional  area,  25  sqaare  inch. 


AppUed  loads. 


TMaL 


1, 
2,5M 

3,7m 

fi,MO 

7,500 
S;750 
10,000 
11,250 
12,500 
12,750 
13»000 
13,250 
13,500 
R750 
14,000 
14,250 
14.500 
14,750 
15,000 
15,600 
It^OOO 
M^SOO 
17,000 
17,600 
18,000 
18,500 
10,0OO 
111600 
2Q.0OO 
20.500 
2t000 
2t600 
22.000 
22^500 
23,000 
33,500 
24^000 
Si,  500 
25,000 
26,500 
25,000 
26,140 


rsau 


1,000 
5^000 
10.000 
16.000 
20.000 
26,000 
30,000 
35,000 
40.000 
45.000 
50,000 
51,000 
62,000 
53.000 
54,000 
65,000 
50,000 
57,000 
58,000 
50,000 
00,000 
62,000 
#4,000 
06,000 
08,000 
70.000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88^000 
00.000 
92.000 
•4,000 
.  96,000 
9^.000 
100,000 
102.000 
104,000 
104,560 


per  inch. 


IndL 
L 
000160 
000317 
000483 


000617 
000083 

001150 

0<ri317 

001483 

001660 

001683 

001717 

001750 

001600 

001833 

001883 

002633 

003417 

004000 

004683 

000583 

000000 

010588 

011867 

013250 

014833 

010417 

018117 

019833 

021607 

023067 

025017 

028333 

030500 

0333 

0367 

0417 

0467 

0517 

0583 

0683 

0833 

0007 


BoMcwWe 

rlonsatioii 

per  inch. 


IfUh. 

0. 

.000160 
.000167 
.000100 
.000107 
.000107 
.000160 
.000167 
.000167 
.000166 
.000107 
.000033 
.000034 

.oooo:{3 

.000050 

.000033 

.000050 

.000750 

.000784 

.000583 

.000683 

.001900 

.002417 

.001583 

.001284 

.001383 

.001583 

.001584 

.001700 

.001716 

.001834 

.00-2000 

.002250 

.002416 

.002167 

.0028 

.0034 

.0050 

.0050 

.0050 

.0060 

.0100 

.0150 

.0134 


•et. 


Inek. 


0. 
t. 
0. 
0. 
0. 
0. 
0. 
0. 
Q. 


SoooetslTe 

permanent 

aec 


Inch, 


Rffiparta. 


Initial  iMid. 


Blaatio  limit. 


Tensile  tttrengtli. 


Oeneral  summary, 

BpecMe  gniTity 7.8.'25 

HiiiiiiiieiS^....r 22.20 

Tenaile attength  per  aqnnre  inch  of  original  aecUoa pomids..  104,  5(;0 

Bastielimitperaqoareinchof  odi^niuaectioD do —    60.  ooO 

BtfDgatkm per  inen after  rapture iuch..    0  IIh:i 

Boocatiofn  per  inch  under  strain  at  elastic  limit do OOIH^:) 

Xednction  in  dinmeter  nt  pofaoit  of  mptore do 124 

Bedoctlon  in  area  after  mptare,  per  centum  of  original  section 3'.i.  2 

Fesition  of  rapture ".85  from  n«*ck 

Chancter  of  broken  sarfiMse Bilky 

Bongationof  inohaeotions ".09,  ".07,  ".07,  ".08,  ".il,  ".29* 


428  TESTS   or   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  2948. 


Marks/ 5i?" 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 


r 


Applied  loftds. 


Total. 


Poimdf. 

200 

1,000 

2,000 

3,000 

4,000 

&.000 

6,000 

7.00O 

8,000 

9,000 

10,000 

10,200 

10.400 

10.000 

10,800 

11,000 

11.200 

11.400 

11,600 

11,800 

12.000 

12.200 

12,400 

12,000 

12, 800 

13.000 

13,200 

13.000 

14,000 

14,400 

14.800 

15,200 

15,600 

16.000 

16,400 

16,800 

17,200 

17.600 

18,000 

18.400 

18.800 

19,200 

19,600 

20.000 

20.400 

20,800 

21,200 

21,600 

21,820 


Per  eqnare 
inch. 


Ppundf. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
85,000 
40,000 
45,000 
60,000 
61.000 
52,000 
53,000 
54,000 
65.000 
56.000 
57,000 
58.000 
58,000 
60.000 
61,000 
62,000 
63.000 
64,000 
65.000 
60.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88.000 
90.000 
92.000 
94.000 
06.000 
98,000 
100.000 
102.  OQO 
104,000 
106.000 
108.000 
109,100 


EloDfffttlon 
per  inch. 


Jneh, 

0. 

.000150 
.000300 
.000500 
.000700 
.000850 
.001000 
.001160 
.001300 
.001450 
.001600 
.001656 
.001700 
.001750 
.001750 
.001800 
.001850 
.001900 
.001950 
.002000 
.002050 
.002050 
.002100 
.002150 
.003150 
.003700 
.005000 
.007500 
.009000 
.010350 
.012000 
.013500 
.015250 
.018250 
.019000 
.020600 
.022500 
.025000 
.  027050 
.020500 
.  032250 
.035360 
.039500 
.0425 
.0500 
.0550 
.0650 
.0800 
.1100 


Saoceuire 

elonfation 

per  inch. 


IneK 
0. 

.000150 
.000150 
.000200 
.000200 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000050 
.000050 
.000060 

0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 

0. 

.000050 
.000050 
.001000 
.000550 
.001300 
.002500 
.001500 
.001350 
.001650 
.001500 
.001750 
.003000 
.000750 
.001600 
.001900 
.002.'i00 
.002050 
.  002450 
.002750 
.003100 
.004150 
.0030 
.0075 
.0050 
.0100 
.0150 
.0300 


Permaaent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaoceMlve 

permaiieiit 

set 


Inch. 


0. 


Remarlcs. 


Initial  load. 


EUatic  limit. 


Tenaile  atreagfh. 


General  eummary. 

TensUe  atrength  per  aqnareiDoh  of  orlf^al  section pounds..  10t,lM 

Blastio  limit  per  sooare  inch  of  original  section do 6l|iM 

ElODfsation  per  inch  after  rapture inch..    O.IWtf 

ElougMtion  per  inch  under  strain  at  olaAtio  limit do OttlM 

Itefluction  in  diameter  at  point  of  rupture , ......do U^ 

!Rednction  in  area  after  rupture,  per  centum  of  original  section 41' 

PoAitionof  rupture ^ |"ftomB«ek 

Character  of  brolcen  surface fine  silky 

Elongation  of  inch  sections ".ZO*,"* 


TESTS  OF  IRON,  STEEL,  AND  OTHEB  HATEBULS. 

No.  2949. 
Marks, '£«» 
Diameter,  ".505. 
Sectional  area,  .20  sqaare  iDcb. 


Qmural  mmMarj 


>    lie  Unit  ptraqun  Inch  of  DTtElatifiHlluD do. 


'    ^  ■tr«Dga  par  wnure  tncb  of  orlglul  ■ 

«i  per  iDchudersLi^irMdutiD  limit do  ...  .0023M 

~_.B  tn  dluaatn- u  point  of  roptore do 13( 

leUmta  HIS  iRgrrupton. par  centum  of  oifi^nil  Ketion U.t 

i>n  of  rnpinn l"froin  n»ek 

H<n  sf  bnkBD  larfkM • tax  tllky 

IMioBoflnidiMotlini* ".W,".!! 


430  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

ISTo.  2960. 
Marks,  «£»5^ 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 


Applied  loads. 


Total. 


Poundt. 

200 

1,000 

2,000 

3,000 

4,000 

6,  GOO 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

11.200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13.200 

13,600 

14,000 

14,400 

14,800 

16. 200 

15.600 

16.000 

16,400 

16,800 

17,200 

17,600 

18,000 

16,400 

18,800 

10,200 

19.600 

20,000 

20.400 

20,800 

20,910 


Per  sqnare 
iDon. 


Poundt. 
],000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
86.000 
40,000 
46.000 
50,000 
56,000 
66,000 
67,000 
58,000 
60.000 
60.000 
62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102. 000 
104,000 
104,660 


Elonf^atioD 
por  Inch. 


Inch. 
0. 

.000150 
.  000H60 
.0iiu550 
.000700 
.  0l)0K6O 
.001000 
.001150 
.  001300 
.001500 
.001C50 
.001850 
. 001900 
.001050 
.003900 
.005300 
.  01  6150 
.007800 
.000700 
.011150 
.012300 
.  013900 
.015500 
.  017000 
-  019030 
^,  020750 
. 022700 
.0J5I50 
.027300 
.020550 
. 032700 
.03.''»50-:) 
.039850 
.  044500 
.040000 
.065000 
.0600 
.0700 
.1000 
.1250 


Snooeeaive 

cloD{;ation 

per  inch. 


Inch. 
0. 

.000160 
.000200 
.000200 
.000150 
.000 150 
.000160 
,00015' 
.000150 
.000200 
.000150 
.000200 
.000050 
.OOj.  50 
.0JI950 
.001300 
.000950 
.001050 
.001900 
.001150 
.001150 
.001000 
.001000 
.001500 
.002000 
.001750 
.  0019J50 
.  002450 
.002150 
.0J2250 
.0n3150 
.  0O2r^O 
.OOil^.'iO 
. 00465) 
.004500 
.006000 
.0050 
.0100 
.0300 
.0.50 


Permanent 
act. 


0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


IneK 


Saooeaaive 
permanent 

aet 


0. 


Inch, 


Bemarka. 


Initial  load. 


Elastio  limit. 


Tonaile  strength. 


General  eummary. 

« 

TeasUe  strenji^th  per  square  inch  of  original  section j ponnda..  104,650 

Elaatio  limit  per  square  inch  of  orif;inal  section do  ...    57.000 

Elonpktion  perinea  after  rupture inch..    O.2900 

Elongation  per  inch  under  strain  at  elastic  limit do  ...  .0019SI 

Eeduction  in  diameter  at  point  of  rapture do ISS 

Keductionin  area  after  rapture,  per  centum  of  original  section 43.S 

Position  of  rupture ".  90  f^om  neck 

Character  of  hroken  snrfaoe fine  silky 

Biongatiooofinob  sections ".89*.  ".10 


k-  -  -  :zaz—  -  •» 


H  Ex  No  16  SO,  I. 


T£STS   OF   IKON,    SIEEL,    AND    OTUER   MATKKIAL8.  431 


OASCHSCK  BOfO. 


No.  2846. 
Marks  •^^^^ 
Diameter/  ".565. 
Sectional  area,  .25  sqaare  inch. 


Applied  loAds. 


ToteL 


Powub. 

250 
1,250 
1500 

S.7S0 
6,000 
0.250 
7.500 
8,750 
10.000 
10,250 
10,500 
10,750 
11,000 
U,250 
11.500 
11760 
12,000 
12,250 
12.500 
12,750 
13,000 
12.250 
12,500 
13.750 
14.000 
li500 
15,000 
15.500 
18.000 
10.500 
17.000 
17,500 
18.000 
18,5(»0 
12.000 
10.500 
».000 
20.500 
21000 
21,500 
22.000 
32.500 
21000 
23.500 
2i000 
24,.'MW 
2\000 
2S.040 


Per  square 
incQ. 


Pounds. 
1,000 
5.000 
10,000 
15,000 
20.000 
25.000 

ao.ooo 

35,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45.000 
46^000 
47.000 
48.000 
40.000 
60,000 
51,000 
52.000 
53.000 
54,000 
55^000 
56,000 
58.000 
60.000 
62.000 
6i.0OO 
68,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92L0O0 
94,000 
96.000 
88.000 
100.000 
100,160 


EloDfffttion 
per  moh. 


Inek, 

000100 

000300 

000167 

000633 

000800 

000967 

001133 

001300 

001333 

001367 

001433 

001467 

001500 

001533 

001567 

0U1600 

001633 

001767 

001867 

001967 

002167 

002633 

003167 

003!H)0 

005367 

007067 

008667 

010367 

012167 

014067 

015933 

017667 

0196fI7 

021667 

024000 

026600 

029067 

032667 

035833 

030667 

043333 

018567 

0567 

0667 

0767 

1067 

1333 


SaooeasiTe 

elonfcation 

per  inch. 


Inch, 
0. 

.000100 
.000200 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.000;)33 

.000034 

.000066 

.000034 

.0U0033 

.000033 

.000034 

.000U33 

.0000)3 

.000134 

.000100 

.000100 

.000200 

.000406 

.  00<i534 

. OOJTiW 

.001407 

.001700 

.OOIGO) 

.  00171)0 

.001800 

.001900 

.00L806 

.0017:U 

.002000 

.  OO^iiO 

.0023:{3 

.  002600 

.003067 

.003000 

.003166 

.003^34 

.003666 

.00)234 

.  00-133 

.0100 

.0100 

.0300 

.0266 


PermaneDt 
■et. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Succemive 

permanent 

set. 


Inch. 


0. 


Bemarks. 


Initial  load. 


Elaatio  limit 


Tensile  strength. 


General  summary. 

^^  itren^  per  square  incb  of  original  section. ponnds..  100,160 

wtie  limit  per  sqnare  inch  of  original  section do 49,000 

gongstjon  per  inch  after  rapture  inch..    0.1800 

«wp>r»Uon  per  inch  under  strain  at  elnsticliuait do 001033 

oMnct  on  tn  diameter  at  point  of  rupture      do 124 

jMjictlon  in  area  after  rupture,  per  centum  of  original  section 39. 2 

^tioa  of  rapture 1".60  from  neck 

JJJ'fWter  of  broken  surface silky,  85  per  oent. ;  granular,  15  per  cent. 

oongstionofinchsecUona..: ".13,  ".?!*, 'MU 


!<■  -  -  :zo;i—  -  •» 


H  Ex  No  t6  50, 1, 


T£STS   OF   IKONy    ^lEKL,    AND    OTHER   MATEBIAX.& 


431 


OAaCHSCK  BQIQ. 


No.  2846. 

Marks  «^,<i^ 

Diameter,  ".565. 

Sectional  area,  .25  sqnare  iDch. 


AppHed  loada. 


TolaL 


pMcndf. 

250 

1,250 

1500 

8.750 

S^OOO 

6^250 

7,500 

8.750 

10,000 

10,250 

10,600 

10,750 

11,000 

11250 

11,500 

a  750 

12.000 

12.250 

1X500 

12,750 

13,000 

U.2S0 

13.500 

13,750 

14,000 

U.500 

15.000 

15.500 

18,000 

ML  500 

n.oov 

17,500 
13.000 
18,500 
U,OM 
19,500 
20,000 
20.500 
21,000 
21.500 
22,000 
22,500 
23.000 
23.500 
21.000 
24,500 
25.000 
25.040 


Per  square 
inch. 


PountU. 
1,000 
S.000 
10,000 
15.000 
20,000 
25.000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40.000 
47,000 
48,000 
40,000 
90,0(10 
51.000 
S2.000 
53,000 
54.000 
65,000 
50,000 
58,000 
60,000 
02.000 
64,000 
86,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
80,000 
88,000 
90,000 
02.000 
04,000 
06.000 
06.000 
100.000 
100,160 


EloDntifm 
per  Inch. 


IndL 
0. 
.000100 
.000300 
.000407 
.000633 
.000800 
.000067 
. 001133 
.001300 
.001333 
.001367 
.001433 
.001467 
.001500 
.001533 
.001567 
.0U1600 
.001633 
.  001767 
.001867 
.001067 
.002167 
.002633 
.003167 
.003900 
.005367 
.007067 
.008667 
.010367 
.  012167 
.014067 
.015933 
.  017667 
.019637 
.021667 
.  024000 
.026600 
.029667 
.032667 
.035833 
.039667 
.043333 
.048.')67 
.0567 
.0667 
.0767 
.1067 
.1333 


SaooemlTe 

eloDfTAtiou 

per  iuoh. 


Inch. 
0. 

.000100 
.000200 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.000;)33 

.000034 

.000066 

.000034 

.0U0033 

.000033 

.000034 

.000033 

.000013 

.000134 

.000100 

.000100 

.000200 

.000466 

. 000534 

.  00J7:{3 

.001407 

.001700 

.00160) 

.  0017(10 

.001800 

.001900 

.(;018()6 

.001734 

.002000 

.  OO^O'.iO 

.0023:<3 

.  002600 

.0a3067 

.003000 

.003166 

.003>{34 

.003666 

.00>234 

.00-133 

.0100 

.0100 

.0300 

.0266 


PermaneDt 
eet. 


0. 
0. 
0. 
0. 

a 

0. 
0. 


Inch. 


Saccenive 
prrinaii^nt 


Inch. 


0. 


Remarks. 


IniUal  load. 


Elastic  limit. 


Tensile  strength. 


General  summary, 

^[Minestrenxfh  per  sqaare  inch  of  original  section. ponnds..  100,160 

g**««  limit  per  square  inch  of  original  section do 49,04)0 

gjngsdon  per  inch  after  rapture  inch..    0.1800 

«on|rjitien  per  inch  under  strain  at  elnstic  limit do 001633 

AMaction  in  diameter  at  point  of  rupture      do 124 

reduction  in  area  after  rupture,  per  centum  of  original  siction 39.3 

JJntlon  of  rupture 1".60  ftt>m  neck 

JJ^'^etw  of  broken  surfaoe sillcy,  85  per  cent. ;  granular,  16  percent. 

Amjpuaonofinchseotiona..: ,. ".18,  ".?1%  ".10 


1 
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TESTS   OF   IBON,  STEEL,  AND    OTHER   MATERIALS. 


No.  2847. 


Marks,  «?;§« 

Diameter,  ".564, 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TotAl. 


Poundt, 
250 
1,250 
2,600 
8.760 
6,000 
6,250 
7,500 
8,760 
10,000 
10.250 
10,500 
10,750 
11,000 
11,260 
11,600 
11,750 
12,000 
12,250 
12,500 
12,760 
13,000 
13.250 
13,500 
18,750 
14.000 
14,260 
14,600 
14,760 
16,000 
15,600 
16,000 
16.600 
17,000 
17,500 
18,000 
18.600 
19,000 
10,600 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23,000 
23.600 
24,000 
24,500 
25,000 
25,060 


Per  aauaie 
inon. 


Poundi. 
1.000 
6.000 
10,000 
15.000 
20.000 
26,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46.090 
47.000 
48.000 
49,000 
60.000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67.000 
68,000 
69,000 
60,000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88.000 
90,000 
92,000 
94,000 
96.000 
98,000 
100.000 
100,320 


ElonEiktion 
per  Inch. 


ir.cft. 

000100 

000300 

000133 

000367 

000767 

000967 

001100 

001267 

001300 

001333 

001367 

001400 

001433 

001600 

001533 

001567 

001600 

00 1 6.13 

001667 

001700 

001733 

001883 

002033 

002067 

003433 

004067 

004700 

006667 

007000 

0a8933 

010333 

012333 

014333 

016333 

018533 

020433 

022833 

024833 

027667 

030500 

033667 

087500 

041667 

046167 

0533 

0600 

0700 

0967 

1288 


Sucoefwire 

elonfcation 

per  inch. 


Inch. 
0. 

.000100 
.000200 
.000133 
.000134 
.000200 
.000200 
.000133 
.000167 
.0000J3 
.000033 
.  0<>0O34 
.  0OlH)33 
.  m  033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.  UOOIOU 
.000200 
.000>34 
.000466 
.000634 
.  000633 
.000907 
.  001333 
.001933 
.001400 
.002000 
. 002000 
.002000 
.  002200 
.001900 
.002400 
.002000 
.  002834 
.0028:13 
.003167 
.003833 
.004167 
.004600 
.007138 
.0067 
.0100 
.0267 
.0266 


Penuanont 
set. 


7ncA. 

a 

0. 
0. 
0. 
0. 
0. 
—.000033 


Saoceaaive 

permanent 

act. 


Inch, 


0. 


—.000033 


KftmarKt 


IniUal  loAd. 


ElasUc  limit 


Tenallc  strensth. 


Oeneral  summary. 


Tensile  atrength  per  square  inch  of  original  section poands..  100.331 

Elastic  limit  per  sqaare  inch  of  original  section do....    53, i^ 

Elongation  per  inch  after  rupture inc^..    0.1^ 

Elongation  per  incii  under  siraiu  at  elastic  limit do 00178 

Ei^duct ion  in  diameter  at  point  of  rupture  ..'. do  ...      '^ 

Beductiun  in  area  after  rupture,  per  centum  of  original  section At 

Position  of  rupture ".  94  fh>iD  neck 

Character  of  broken  surface ulkf 

Elongation  of  inch  sectionB , ,...., ''ao*,  "44^  "•" 
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TESTS    OP   IRON,  STEEL,  AND    OTHER   MATERIALS. 


ISO.  2897. 
-  Marks,  «^,^» 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  iucb. 


Applied  loads. 


Total 


Poundt. 
250 
1,250 
2,500 
8,750 
5.000 
0.250 
7,600 
8.750 
10,000 
11,250 
12, 600 
12,760 
13,000 
13,250 
13,500 
13,750 
14,000 
14,260 
14,500 
14,750 
15.000 
15,250 
15,500 
16,750 
10,000 
18,250 
10,500 
16.750 
17,000 
17,260 
17,500 
17,750 
18,000 
18,250 
18,600 
16,000 
10,500 
20,000 
20,600 
21.000 
21,500 
22,000 
22,600 
23,000 
23,500 
24,000 
24,500 
25.000 
25.500 
26.000 
26,500 
27,000 
27,500 
28,000 
28.500 
20,000 
20.020 


Par  square 

mob. 


Pounds. 

1,000 

6,000 

10,000 

15,000 

20,000 

25. 000 

30,000 

35,000 

40,000 

45,000 

50,000 

51.000 

52,000 

53,000 

54,000 

65.000 

56,000 

67,000 

58,000 

50,000 

60,000 

61,000 

62.000 

63,000 

64,000 

65,000 

66,000 

07,000 

68,000 

60,000 

70,000 

71,000 

72,000 

73,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

^8,000 

00,000 

92.000 

04.000 

96.000 

08,000 

100,  OUO 

102, 000 

104,000 

106,000 

108, 000 

110, 000 

112,000 

114,000 

116,000 

116,  0£0 


ElODfl^tiOD 

per  inch. 


Inch. 
0. 

.000100 

.000267 

.  000433 

.000600 

.000767 

.000900 

. 001067 

. 001233 

.001400 

.001567 

.001600 

.  001067 

.  001733 

.001767 

.001800 

.001833 

.00Iti67 

.001900 

.001000 

.  001933 

.001067 

.002000 

.002033 

.002100 

.002133 

.002167 

.  002200 

.002267 

.  002333 

.002500 

.  0Oi'8O0 

.  002967 

.003333 

.004533 

.006000 

.008000 

.009667 

.011367 

.  013300 

. 015167 

.  017000 

.018667 

.020  too 

. 022533 

.  024600 

. 027000 

. 029667 

.  0325U0 

.  036000 

.  039000 

.  0433 

.0467 

.0567 

.0667 

.0800 

.0933 


Saccesaire 

eloDf^tion 

per  inch. 


Permauent 
set. 


I 


Inch. 

0. 
.000100 
.000167 
.000166 
.000167 
.000167 
.000133 
.000167 
.000166 
.000167 
.000167 
.000033 
.000067 
.000066 
.  000U34 
.000033 
.000033 
.000034 
.000033 

0. 
.000033 
.000034 
. 000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000067 
.000066 
.000167 
.000300 
.000167 
.000306 
. 001200 
. 001467 
.  002000 
.001667 
.001700 
.001933 
.001867 
.001833 
.001067 
.  001733 
.002133 
. 002067 
. 002400 
. 002667 
.  002S;J3 
.  003.-00 

.•oo:moo 

.0043 
.0034 
.0100 
.0100 
.0133 
.0133 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permsBent 

sot. 


Indi. 


Kemarlcs. 


Blastio  limil 


Tensile  atreagUi. 


General  summary. 

Tensile  strength  per  square  inch  of  ori<;inal  section pounds..  XV  JJJ 

Elasticlimitpersauareiiicli  of  original  seotion do....    •  JJJ 

Elonization  per  iuch  nftor  rupture ; inch..    •  ^ 

Elongation  per  inch  under  Ht rain  at  clastic  limit do •  ^ 

Beductlon  in  diameter  at  point  of  rupture do '•* 

Bednction  in  area  after  rapture,  per  centum  of  original  seotion *• 

Position  of  rupture  ''.76ftrMi  **• 

Character  of  broken  surface granular;  silkTO  »** 

Elongation  of  inch  sections ".28*, 'MC  "■» 


TESTS   OF   IRON,  STEEL,  AND   OTHEB  MATERIAI^. 


435 


Marks,  *^.%^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch 


No.  2898. 


Applied  loads. 


TotaL 


Pounds. 

200 

1.000 

2,000 

3,000 

4.000 

5.000 

8.000 

7.000 

8,000 

9,000 

10.000 

10. 2i<0 

10.400 

10.  GOO 
10,800 
11.000 
ll,2iO 
11,400 

11.  GOO 

n.rioo 
12.  mo 

l2,2iJ0 
12.4«)0 
12,000 
12,800 
13,0iJ0 
13,200 
13,400 
13,600 
13.)^ 
14,000 
14.400 

u.aio 

15. 2v0 
15.600 
]«,000 
1C400 
18,F00 
17.200 
17.000 
iao<M) 
19,400 
18.H00 
10. 200 
19,  GOO 
20,000 
20,400 
20,800 
21,200 
2I,6(« 
^000 
22.4ii0 
22,800 
23,100 


Per  square 
inch. 


Potmds. 
1,000 
5.000 
10.000 
15,000 
20.000 
2.),  000 
30,000 

3:\ooo 

40,000 
45,(}00 

50.000 

51.000 

52, 000 

63,000 

54,000 

5'>,  000 

56.000 

57.000 

58,000 

50,CK)0 

60.  ('00 

61, 000 

63,000 

63,000 

Ok  000 

65,000 

66.000 

67,000 

6H.O0O 

60,  0  »0 

70,000 

72,000 

74,000 

70,000 

78,000 

80.  000 

82,000 

84,000 

86.000 

88,000 

90,000 

92,000 

94*000 

96,000 

98.000 

100,000 

102,000 

104*  OH) 

106,000 

108,000 

110.000 

HA  000 

114,000 

115,500 


Elongation 
per  inch. 


Inch. 
0. 

.000150 

.000300 

.000500 

.000700 

.000850 

.001000 

.001200 

.001350 

.001550 

.001700 

.  001750 

.OU1750 

.001800 

.001850 

.001850 

.001900 

.001950 

.  001*000 

.002050 

.002100 

.002150 

.002200 

.002250 

. 002300 

. 002350 

.O0J40O 

.  002500 

. 002HOO 

.  0015200 

. 003700 

.004850 

.  000300 

. 008000 

.OQOiiOO 

.011050 

.  0127.30 

.014350 

.016000 

.017810 

.010600 

.021600 

.023800 

,  0258')0 

.028300 

.  031200 

.033850 

.036800 

.040350 

.045000 

.0500 

.  Oo.'tO 

.  06.)0 

.0950 


SacceAsive 

elongation 

per  inch. 


0. 

.000150 
.000150 
.000200 
.000200 
.000150 
.000160 
.000200 
.000150 
.0002(10 
.000160 
.000050 

0. 

.000090 
.000050 

0. 

.000050 
.000050 
.000050 
.00i)050 
.000050 
.00(K)50 
.000050 
.000050 
.000050 
. 000050  * 
. 0000 jO 
.OOO'OO 
. 000300 
.000400 
.000550 
.001100 
.001450 
.001700 
.001600 
. 001450 
.  001700 
.001600 
.001650 
.001800 
.001800 
.002000 
.  002200 
.002050 
.  002450 
.002950 
.  002600 
.O0'>950 
.003550 
.004650 
.0050 
.0050 
.0100 
.0300 


Permaneni 
set. 


Snccessire 

permanent 

set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.000050 
.000050 


Inch, 


0. 


Bemarka. 


Initial  load. 


0. 


000050 


Slastio  limit 


Tendle  strength. 


General  summary, 

•Ue8tren;rth  per  square  inch  of  original  section pounds..  116,500 

iticlimit  per  sqaare  inch  of  origiDarsection    do 67,000 

if»tiiin  per  inch  after  rapt  nro inch..    0.  IGOO 

izalion  perinchniider  strain  at  elastic  limit do 002500 

action  in  diameter  at  point  of  ruptare — do^ ...        .105 

action  in  area  after  rapture,  per  centum  of  ori^nal  section 87-1 

tion  of  rupture "-30  from  neck 

racter  of  broken  iturface sill^y  ;  trace  of  granulation 

igation  of  inch  sections ".25*,  ".07 
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TESTS    OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


GAS-CHECK  CUPS. 


No,  3313. 

Marks/ ?.;§^ 

Diameter,  ^'.505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


Total. 


Pounds. 

'200 

1,000 

?,000 

3,000 

4.000 

5,000 

6.000 

7,000 

8,000 

0.000 

10,000 

11,(00 

12,000 

13,  COO 

13, 200 

13,400 

13,600 

13,800 

14, 000 

14,200 

14.4()0 

14,600 

14,800 

16.000 

15,200 

15,400 

15,000 

15,800 

16.000 

16. 400 

16,800 

17.200 

17,600 

18.000 

18,400 

i8,eoo 

19,200 
19,000 
20. 000 
20,400 
20,800 
21. 200 
21. 600 
22.000 
22,400 
23,200 
24,000 
24,800 
23. 600 
26,080 


Per  sauare 
incn. 


Poundt, 

1,000 

6,000 

10,000 

15,000 

20. 000 

25.000 

30.000 

85,000 

40,000 

45,000 

50.000 

55,000 

60.000 

65,000 

66.000 

67,000 

68,000 

69,000 

70, 000 

71,000 

72,000 

73,000 

74,000 

75, 000 

76.000 

77,000 

78.000 

79, 000 

80,000 

82,000 

84.  000 

80,(00 

88.000 

90. 000 

92. 000 

91,000 

96,000 

08,000 

100. 000 

102,000 

104, 000 

106,  OiK) 

108,000 

110,000 

112,000 

116,000 

120, 000 

124,000 

128,000 

130,400 


£loD^tion 
per  ioch. 


Inch. 
0. 

.  0001(0 
.000250 
.000450 
.000600 
.000750 
.000050 
.001150 
.001300 
.0014C0 
.001650 
.  001850 
.  002000 
.002200 
.002230 
. 002300 
.  002300 
. 002350 
.  002360 
.  0024G0 
.002400 
.  0024.'S0 
.002500 
.002550 
.  002000 
.  00:{750 
.005000 
.005650 

.  oa6:{50 

.007500 

.008900 

.010200 

.011600 

.  Ol'JOOO 

.  014000 

.015350 

. 016900 

.018500 

.010900 

.  021750 

. 023500 

. 025100 

.0270 

.0292 

.0316 

.0376 

.0425 

.0500 

.0650 


Sncoeftsive 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000150 
.  000200 

.ooomo 

.000150 
. 000200 
.000200 
.  000150 
.000150 
.  000200 
. 000200 
.  rjOOlSO 
.  000200 
.000050 
.000050 

0. 
.000060 

0. 
.000050 

0. 
.000060 
.000050 
.  1 00050 
.000050 
.001150 
. 001250 
. 000650 
.  000700 
.001150 
.001400 
. 001300 
.  001400 
. 001300 
.001100 
. 001350 

,.001550 
. 001600 
.  001400 
.001850 
.001750 
.001000 
.0019 
.0022 
.0024 
.0059 
.0050 
.0075 
.0150 


Permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saccessive 

permanent 

set. 


Inch, 


0. 


Bemarks. 


Initial  load. 


Elastic  limit 


Tenaile  strangth. 


General  stimmary. 

Tensile  strensth  per  square  inch  of  original  section pounds..  136,401 

Elastic  limit  per  sqnaro  inch  o  f  or  ij^inal  section do....    78^^ 

Elongation  per  iDcli  after  rupture inch..    ft.l5S0 

Elongation  per  inch  nntler  strain  at  elaRtio  limit do OOS600 

Beduction  in  diamet«)r  at  point  of  rupture 1 do OtS 

Reduction  in  area  after  rapture,  per  cootuni  of  original  section 80.7 

Position  of  rupture ".75fhMn  neck 

Character  of  broken  surface fine  granular;  silky  cent*! 

Elongation  of  inch  sections ".«*,".W 


c^  «>z^:^  cffe<52.^.Zr.  JBs/?^ 


-  -*f 


H  Ex  No  16  50, 1. 
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No.  3304. 
Marks,  «^,?^ 
Diameter^  ".505. 
Sectional  area,  .20  square  inch. 


Applied  loftds. 

Elonntlon 
per  moh. 

• 

SnccemiTe 
elongation 
per  iDCh. 

Permanent 
set. 

Saoceeeire 

penuftaent 

•et. 

Bemarki. 

TotoL 

Per  aonare 
Incn. 

Twtndt. 

200 

1,000 

A  000 

3,000 

4,000 

5.000 

6.000 

7.000 

8,000 

9.000 

10,000 

11.000. 

12,000 

13,000 

13,200 

13.400 

13,600 

13,800 

14,000 

14.200 

14.400 

14.600 

14.800 

Potmdf. 

1,000 

5,000 

10,000 

15.000 

20,000 

25,000 

30,000 

35.000 

40.000 

45.000 

50.000 

56.000 

60.000 

65,000 

66,000 

67.000 

08,000 

69.000 

70.000 

71.000 

72,000 

73.0  JO 

74,000 

75.000 

76.000 

77,000 

78,000 

79,000 

80,000 

82.000 

84.000 

86,000 

88.000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106.000 

108,000 

110.000 

112,000 

114,000 

U6,000 

118,000 

120,000 

124,000 

128,000 

132,000 

132,900 

Inch, 
0. 

.000150 
.0ii0360 

.00v550 
.     .000700 
.000830 
.001030 
.001200 
.001350 
.001500 
.001660 
.OOlHOO 
.002000 
.002150 
.002200 
.002250 
.002330 
.002400 
.  002450 
.0'J2500 
.002500 
.002350 
.002600 
.002000 
.002050 
. 002700 
.002800 
.003600 
.004000 
.003050 
.007050 
.008100 
.009500 
.010450 
.011750 
.013100 
.014600 
.016400 
.017450 
.018750 
.020100 
.022000 
.023600 
.025500 
.027400 
.029500 
.031900 
.034250 
.037250 
.0450 
.0550 
.0800 
.0000 

0. 

.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.   00150 
.0'vK)150 
.000200 
.000150 
.000050 
.0001160 
.OOOIUO 
.000050 
.000050 
000030 

0. 

.000050 
.000050 

0. 

.000050 
.000050 
.000100 
.  000800 
.001300 
.001030 
.001100 
.OOIO.'M) 
.001400 
.000030 
.001300 
.001350 
.001500 
.001800 
.001030 
.001300 
.001330 
.001900 
.001600 
.001900 
.001900 
.002100 
.002400 
.002350 
.OOJOOO 
.007750 
.0100 
.0250 
.0100 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

• 

Elastic  Umit. 
Tensile  strength. 

0. 

1  

1 

1    15,000 

15,200 

15.400 

15,600 

15,8uO 

16.000 

1    16,400 

16,  MK) 

0 

17.200 

17,6U0 

18,000 

18,400 

18,  WO 

19.200 

19,600 

20,000 

20.400 

20,«00 

21,200 

21.600 

22,000 

22.400 

22,800 

A200 

23,600 

24.000 

24,800 

25,600 

28,400 

28,580 

General  eummary, 

^snestrengtli  per  square  inch  of  original  section pounds..  132,900 

£ja«t]cllmit  per  square  inch  of  original  section do 77,000 

gongation  per  inch  after  rupture inch..    0.1550 

Utmsidon  per  inch  under  strain  at  elastic  limit do 002700 

A«4action  in  diameter  at  point  of  rupture do 085 

^wietioninareaafterrupture,  per  centum  of  original  section 80.7 

JjriUon  of  rupture ".96  from  neck 

!^*n«ter  of  broken  sur&oe fine  granular;  silky  center 

^!u>W>tfoii  of  inoh  sections ".»*.  ".11 
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Marks,  «^^^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


BLOCK  CARRIER. 


No.  2956. 


Applied  loads. 


Total 


250 
1.250 
2,600 

a,7ro 

ft,  000 
6,250 
7,500 
8,760 
10,000 
11,260 
12,600 
12,750 
13, 000 
18.250 
13,500 
18,760 
14.000 
14,250 
14.h00 
14,750 
15, 000 
15,250 
15, 500 
15,750 
16.000 
16,500 
17.  (00 
17,500 
18.000 
18.500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24.000 
24,500 
25,000 
25,200 


Per  square 
inoti. 


Potufub. 
1,000 
^000 
10.000 
16^000 
20,000 
25,000 
80.000 
35,000 
40,000 
45.000 
50,000 
61.000 
62,000 
63,000 
54,000 
65,000 
56.000 
67. 000 
58,000 
59.000 
60,000 
61,000 
62.000 
63,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
08,000 
100,000 
100,800 


Elonfration 
peruich. 


Inch, 

.0 

.000133 

.000300 

.000467 

.000633 

.000800 

.OOOLHT? 

.001133 

.  001333 

.001600 

.001667 

.001700 

.001733 

.001800 

.001867 

.002033 

.002333 

.002800 

.003267 

.003667 

.004533 

.005600 

.006167 

.007500 

.00»»3 

.010167 

.012000 

.013733 

.015433 

.017500 

.019500 

.021667 

.024167 

.026838 

.029667 

.032500 

.036667 

.040000 

.044333 

.0500 

.0600 

.0700 

.0867 

.1100 


SuocessiTe 

eloTiffation 

per  inoh. 


Inch. 

.0 

.000133 

.000167 

.000167 

.000166 

.000167 

.000107 

.000166 

.000200 

.000167 

.  000167 

.000033 

.000033 

.000067 

.000067 

.000166 

.000300 

.000467 

.000467 

.000400 

.000866 

.000967 

.000007 

.001383 

.000833 

.00J834 

.001833 

.001733 

.001700 

.002067 

.002000 

.002167 

.002500 

.002066 

.002834 

.002833 

.003167 

.004333 

.004333 

.003667 

.0100 

.0100 

.0167 

.0233 


Permanent 
set. 


Inch. 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 


Snccessive 

permanent 

set. 


.0 


Remarks. 


Initial  load. 


Elastio  limit 


Tensile  strength. 


General  summary . 

Speciflo  gravitj :.    7.U5W 

Hardness 2a  47 

Tensile  ntren^h  per  sqaare  inch  of  original  section ponnds. .  100,  HM 

Elastic  limit  per  square  inch  of  original  section do 5i,Wfi 

Elongation  per  inch  after  rapture in  oh..    O.1600 

BloDgation  per  inch  nnrler  strain  at  elastio  limit do 001867 

Redaction  in  diameter  at  point  of  rapture do 114 

Reduction  in  area  after  ruptare,  per  centum  of  original  section 96.4 

Position  of  rapture l'M8  firam  i)«ck 

Character  of  Sroken  surface granolar;  silkv  center 

Xlengatton  of  inoh  sections 'M8,  ".'»*, 'MO 


// 


*-3.Sf  ^ ^2M>. 


// 


'JtJ^ 
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8&,BC 
2 


Marks,      , 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


No.  2957. 


Applied  loftda. 


Total. 


/VlMdf. 

350 
1,256 
2, 501 
3,7S0 
6^000 

7.500 
8.750 
10,  MO 
11,250 
12,500 
12,750 
13,U00 
13.250 
13,500 
13,750 
11,000 
14,250 
Ii500 
14.750 
16,000 
15.250 
15,500 
13,750 
18,000 
16^250 
16,500 
17,000 
17.500 
18,000 
If).  500 
19.000 
10,600 
20,000 
20,500 
21,000 
21,S«0 
22.000 
22,51.0 
23,000 
23,600 
24.000 
24,500 
25.000 
25,500 
23,810 


Per 


raauare 
inon. 


Fowdt. 

1,000 

5,000 

10.000 

15^000 

20,000 

2S.000 

30^000 

85,000 

40.000 

45^000 

60,000 

61,000 

52,000 

53,000 

54,000 

55,000 

50,000 

57,000 

58,000 

6a,  000 

60,000 

61,000 

62,000 

63,000 

64.000 

65,000 

68.000 

68,000 

70,000 

72.000 

74,000 

76,000 

78.000 

80,0GO 

82.000 

84,000 

88.000 

88,000 

90,000 

92,000 

94,000 

96,000 

98.000 

100.000 

102,000 

103,380 


Elongation 
porinoh. 


Inck. 
0. 

.000167 

.000333 

.000560 

.000667 

.000833 

.001000 

.001167 

.001833 

.001500 

.001700 

.001733 

.  0018'.'0 

.001833 

.001867 

.001900 

.001967 

.  00*2033 

.002067 

.002100 

.  00J233 

.002400 

.002667 

.002900 

.003733 

.004667 

.0055U0 

.007767 

.003333 

.011667 

.013707 

.015333 

.017367 

.019500 

.  022167 

.024733 

.027067 

.  030167 

.033333 

.  037000 

.041333 

.046667 

.0533 

.06.i3 

.0733 

.1033 


SaocessWe 

elongation 

perlnch. 


0. 

.000197 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000200 
.000033 
.000067 
.000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000033 
.000133 
.000167 
.  000267 
.000233 
.000833 
.001)934 
. 000833 
.002267 
.001566 
. 002334 
.002100 
.001566 
. 003034 
.002133 
.002667 
.002566 
.002334 
.003100 
.003166 
.003667 
.004333 
.005334 
.006633 
.0100 
.0100 
.0300 


Pennaaent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SoooeMive 

permanent 

set 


^^Wlwft 


0. 


InitUl  load. 


Elaetio  limit 


Tenaile  etrangth. 


General  summary. 

Reptile  strength  per  sqaare  Inch  of  original  section pounds..  103,860 

^»tio  limit  per  mnare  inch  of  original  section do 59.060 

BonxaloD  per  inch  aft^r  mptnro inch. .    0. 1700 

£«>f;atioo  per  inch  under  strain  at  elaaticlimit do OOSIOO 

ASdnetion  in  diameter  at  point  of  rapture do 164 

redaction  in  area  after  mptare,  per  centum  of  oirginal  eeotion 47.  S 

Fotition  of  rupture 1".20  fh>m  neck 

Catneterof  broken  anrface ailky ;  trace  of  granulation 

Boogition  «f  inch  aectlona ".20»,  ".22»,  ".00 
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SPINDLY. 


Ko.  3196. 

Marks,  s  R,  s  p 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

EloDgation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Sacoesslve 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,600 
8,760 
10,000 
11,250 
12, 500 
12,750 
13, 000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,  750 
15,000 
15, 500 
16,000 
16,500 
17, 000 
17,500 
18,000 
18,500 
19, 000 
19,500 
20,000 
20,500 
21, 000 
21,500 
2-2,000 
22, 500 
23, 000 
23, 500 
24,000 
24,500 
25,000 
25,500 
20,000 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35, 000 
40.000 
45. 000 
50, 000 
51,000 
52,000 
53,000 
54. 000 
55,  000 
56,000 
57,000 
58,  000 
59. 000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74, 003 
76,000 
78,000 
80,000 
82, 000 
84, 000 
86,000 
8><,000 
90,000 
92, 000 
04.000 
06,000 
98,000 
100,000 
102, 000 
104,000 

Ineh. 
0. 

.000133 
.000300 
.  000433 
.000600 
.000767 
.  000033 
.001100 
.001333 
.  001467 
.  001667 
. 001700 
.001733 
.  001767 
.001800 
.001833 
.001807 
.001933 
.002033 
.  002107 
.003000 
.006300 
.  008233 
.  109667 
.011333 
.013000 
.  014667 
.016333 
.  018200 
. 0JU233 
. 022^33 
.024667 
. 020933 
. 029667 
.  032667 
.  0:i:i800 
.039500 
.0433 
.0500 
.0567 
.0633 
.0733 
.1067 

Inch, 
0. 

.000183 
.000167 
.000133 
.000167 
.000167 
. 000166 
.000167 
.000233 
. 000134 
. 000200 

.OjOo:^ 

.000038 

.  000034 

.000033 

.000033 

.000034 

. 000066 

.000100 

.  000l;}4 

.001733 

.002600 

. 0O1733 

.(01434 

.001666 

.001667 

.001667 

.001666 

.001867 

.002033 

.002100 

.002334 

.002266 

.  002734 

.003000 

.  003133 

.  003700 

.0038 

.0067 

.0067 

.0066 

.0100 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elaatio  limit 

Tensile  strenicth. 

••••••  •••••- 

.0334 

General  summary. 

Specific  gravity 7.8SSS 

Hardness  !-JiJ!"'!!!II!"l'lI"!"liIII '.     2LB 

Tensile  strength  per  sqoare  inch  of  orij^nal  section "... .'.'.'.*.*'.".'.'.*.'.'.".*.".".'* * ..'.'.poands' !  104. W 

Elastic  limit  per  square  inch  of  original  section .    do      S7.W* 

BloDgation  per  inch  afrer  ruptnie * .lilLrJlDCh."'     .18^* 

Elongation  per  inch  under  strain  nt  clastic  limit ..!.'.. m.'ll!!I.r'do    .'.  .OOIW* 

Reduction  in  diameter  at  point  of  ruptore !I!!do!ll.      .IM 

Bednct  ion  in  area  after  rnptnre,  per  centum  of  original  section. . .  ..*.'.*.*.* '. 47. 8 

Positoonofrnptnre....^ J.; ."..{".isftomneok 

Character  of  broken  surface ...silkj 

Elongation  of  inch  sections ..-.-....i.lI!!ll".!ll!Ill!IlIiril.''J6*''ji*i^^ 


S^n/f/v^  <J^e4sZ^:BJ^.Jt€/Ze' 
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TESTS    OF   IRON,  STEEL,  AND    OTHEB   MATERIALS. 

No.  3197. 
Marks/?' S^ 
Uiameter,  ".564. 
SectiooaL  area,  .25  sqaare  incfa. 


■  ha-" 


u.iMa 
ftsuo 

K.OM 


M.WO 


Oeneral  mmauirjr. 

TniOa  URnetb  per  Br]nue  Inch  ol  oriiiiniil  iwcttini. ponnils..  IM,7!0 

g»"l1e limii per  Moaro  ipcb  of  origlB«l kcUoq do  ...    BT.IiiO 

HoBjilieo  pel  inch  (flirrnpmre. fnch..    o.;";i3 

•fwipiioB per inrhnndrr strain Btolmiolloill ilo  ...  .WIBCT 

B«dankinliidi«aiMpratpointotroptare  do 13* 

ifaaiKiiiiD  in  vf  a  sn«r  rupUra,  p«r  ceaMm  of  oriiilnil  lecUoD 41>6 

Pmioaotniptare I'MSftmnncrk 


TESTS    OP    IRON,    STEEL,    AND    OTHER   MATERIALS. 
No.  3198. 


MarkB,  "liS^ 

Diameter,  ".664. 

Sectional  area,  .25  equare  iucb. 


iKiiw) 


Tekdle  itnnsth. 


General  aummarj/. 


TeDKllo  BtrenfTtli  prriqusre  jnchof  otiilnBlaection.., 

Elantlc  limit  p^r  uairu  tnch  at  oTlgliuIsecIiaa 

EleuKBlionpcrinclialUrruptun 


Reduellonin.liiinelprftl 
Kfdm:lion  tn  nrea  after  i 
PoBitioDofrnptnre.... 

CluirMWrorbrQtFB.iirt  ._ 

EloneatloD  of  incb  avcUont "JB*, 


■-liS 
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NSW  SFINDUB  FOBGIKQ. 


Marks,  ^gS^ 

Diameter,  ''.564. 

Sectional  area,  J25  sqaare  inch. 


No.  3171. 


Applied  loads. 

Elon^ailon 
per  inch. 

SncoooslTe 

elou(Eation 

per  inch. 

• 

Permanent 
aet. 

SocooMiTe 

permauent 

att. 

Remarks. 

Total. 

Per  oaiisro 

iD<Ul. 

iVwuZt. 
250 
1,280 
2.500 
8.750 
5,000 
6,250 
7.500 
8L750 
10.000 
11,250 
13,500 
12.750 
13,000 
13,250 
13.500 
13,750 
liOOO 
14.250 
HdOO 
14.750 
15.000 
15,250 
15,500 
15,750 
16.000 
16.500 
17,000 
17.500 
16.000 
18,54<0 
19, 0(0 
19.500 
20. 000 
20,500 
21,000 
21.500 
22,000 
22.500 
23,000 
23.500 
24,000 
24,500 
25,000 
26,500 
26.000 
26,500 
27,000 
27,330 

Pounds. 
1,000 
5^000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45.000 
50,000 
51,000 
62.000 
53,000 
54,000 
55.000 
58.000 
57,000 
68,000 
50,000 
80.000 
61,000 
82.000 
83,000 
64,000 
86.000 
68,000 
70,000 
72,000 
74.000 
78.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
04,000 
98,000 
98.000 
100,000 
102,000 
104.000 
108,000 
108.000 
109,320 

8l 

.000087 
.000200 
.000387 
.000633 
.000700 
.000687 
.001000 
.001200 
.001367 
.001587 
.001638 
.001687 
.001700 
.001733 
.001767 
.001787 
.001800 
.001867 
.001900 
.001967 
.002087 
.002887 
.004000 
.005000 
.006707 
.008167 
.009700 
.011333 
.012667 
.014000 
.015833 
.017500 
.019333 
.021333 
.023333 
.025400 
.027933 
.030507 
.033233 
.030833 
-» 0*0233 
.044500 
.0500 
.0587 
.0667 
.0787 
.1100 

Inch. 

0. 

.000087 
.000138 
.000187 
.000188 
.000187 
.000187 
.000138 
.000200 
.000187 
.000.00 
.000086 
.000034 
.000033 
.000033 
.000034 

0. 

.000033 
.000087 
.000033 
.00(K)67 
.OOUIOO 
.000800 
.001133 
.001000 
.001787 
.001400 
.001.533 
.001633 
.001334 
.001333 
.001833 
.001677 
.001833 
.002000 
.002000 
.00-2007 
.002533 
.002634 
.002608 
.003600 
.003400 
.0i»4287 
.0055 
.0087 
.0100 
.0100 
.0333 

Inch. 
Ol 
0. 

a 

0. 
0. 

a 
a 

0. 
0. 

• 

IndL 

IniUalload. 
Sloatic  limit 

Tensile  strength. 

General  9ummary. 

TflMtte  strength  per  sqnsr<»  inch  of  orig;inal  section *. ponnds..  100,320 

'j'ctle  Umit  per  aquare  inch  of  original  seotion do 61,000 

^osation  per  incn  aft<*r  raptnre incb..    0.1933 

^uniKation  per  inch  nnder  strain  at  elastic  limit do 002067 

ACdaetion  in  diameter  at  point  of  mptare do 124 

^iiMtlon  in  area  after  mptare,  per  eentam  of  original  section 89.2 

JJ«oon  of  mpture r'.20from  neck 

2<neter  of  broken  svrfiuse granular,  60  per  cent:  silky,  60p<'rcent. 

^ '     oflnehMOdons ".12,  ".^*,  ".24* 


144  TESTS    OF   IRON,  STEEL,  AKD   OTHER   MATERIALS. 

No.  3172. 
Marks,  "^itr^ 
Dinmeter,  ",56i. 
Sectional  area,  .26  sqnare  inch. 


Apphed  lMd>. 

BloDmlloD  Siic*»»f»B  p,nn„„t  SaooeMive 

Totd. 

■■•'Ct"- 

Po«r.d$. 

Pimnrft, 

km 

loiooo 

siooo 

2o!ooo 

»,ooo 

7.S00 

as 

10,000 

40.000 

io;ooo 

liibc 

3,0110 

3.290 

Kl.DOO 

3,600 
3,7S0 

£4!  000 

4,000 

SOiouO 

*:250 

G7  000 

mItki 

fROOO 
GD.OOO 

ISIOMO 

60,000 

IS,  .'flO 

lolooo 

auw 

16.  SCO 

00,000 

17^500 

ss 

74,000 

70.000 

7i>,000 

X'.MO 

80,000 

M,6nO 

Biooo 

81.000 

zsiooo 

gftOOO 

W.O00 

UOOO 

23.5(10 
24.000 

as 

!<,5O0 

25.000 

IDO^IOO 

2.<W0 

28.000 

Zfl,  170  ■ 

loilsso 

General  » 

T«Tiiiili«  utr^Djilli  peraqQarelDohof  orlflnn]  ■eccion __...._....... poandB-.  lOi^ 

BliisIi«lfraitpprBqnarBinohoforl([ln»r»«!tioii do  ...    titj 

ElonKBllon  perlDoli  after  ronrnre. Inch.,    t.n'^ 

KloncMlnnptrlnehordM-BlrainatelMUctiliiU do  ...  .mlfl 

Re.iuillDiilndlam(itiT»tpoinlofruplnrfl do....      .*■ 

Pml'iionTfrnoliiro ...'.'V."'.'."'.17.V.'.""V.Vl''.«flmiiM* 

Chanmor  or  bnkrn  anrfkca Krunlar.  mdiaUDg  fivmaailk;  apot  at  tha  otrciDhr-w* 

XluigiiUoDodiuihaeoUaiu ■ ".U.".2r  'M 


TESTS   OF   IBON,  STEEL,  AND   OTHEB    MATEBIALS. 

No.  3173. 

Marks, '?'^^ 

Diameter,  ".565. 

Sectional  area,  .25  sqaare  inch. 


T(Biil«  wimiclli  perHtave  Inch  ororigliial  tactton poDDils..  105,  !M 

BmUs  limil  per  Move  Incb  DrnriglDUacctlOD do  ...    115  OUO 

DoBtMisii  pi^r  Inch  anar rupture Inch.,    tl.  Kin.'i 

Bni(iUoBp«c  inch  under  •tcsin  It  alutio  limit ilo Wlnnl 

udaolmi  Id  duuDftcncpDlDtorrapIare da  ...        .1^:5 

bdadian  In  >n«  kftcr  niptnrc,  per  tentam  of  original  Hotloo M.i 
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HINQB  PUi. 

No.  2819. 

Marks,  *  »i=  * 

Diameter,  ".564. 

Sectional  area,  .25  square  iaoh. 


^KJri  ^°s^?°  r''sr"V'?^' 


BptcOa  gttvitj 

QnnlDMa 

TfdsIIo  alrcDicCh  ptT  Bqnftro  Incb  ot  orUnml  ■eetiOD  ■  ■ . 

Elutlo  llmlLpernqiurolDcbol  aHglDsiucdon 

ElonCTtlonjwrlnchiiruTrdptiire 


Eloigation  ppr  inch  nnder  stmln  nt  i-IbbHo  limit  .. 

Iteduction  in  dinineler  at  point  of  rapture ud - 

Bednctlaii  In  am* nflor ruplnre. nerce.itnm of  OTlglDiil aecUan >■■• 

Poaltlonofniptore ".TSfMmB"* 

ChanclBr  of  broken  KDrfaw gnnnlari  dnll  epot  at  oaW 

BlonjaUonoflnohaeiitiona ".»*.".«, 'JT 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


TABULATION  OF  COMPRESSION  SPECIMENS  FBOMW  STEEL  B,  L.  RIFLE. 


No. 

of 

test. 

Position  In 
gun. 

Location  of 
specimens. 

Elastic 

limit  per 

square 

iuch. 

Ultimate 
strength 

per 

square 

inch. 

Manner  of  fail- 
ure. 

Bemarks. 

727 
728 

Jacket 

do 

....do 

....do 

....do 

Inside 

Outside 

Middle 

liadlal 

do 

Pounds. 
40,000 
52, 000 
40,000 
44,000 
46, 0<  0 
47, 000 

57,000 
51,000 
49.000 
50,000 
40,000 
46,000 

Pounds. 

08,200 
107,600 

08,200 
107, 200 
105. 800 

88,120 

109,200 
10i,400 
102,800 
103,600 
00.800 
82, 720 

Triple  flexure  . . 
....cio 

Breech  end. 
Do, 

720 

....do  ........... 

Do. 

730 

....do  . ...* 

Do. 

731 

...do 

Do. 

730 

— do 

do 

— do 

....do 

....do 

. ...do ...... 

Middle 

Inside 

Outside 

Middle 

Kadial 

do 

...do 

Breech  end.  additional  spee- 

722 

do 

imen. 
Miifszle  <^nd. 

723 

....do 

Do. 

724 

....do 

Do. 

725 

...  do 

Da 

726 

...do 

Do. 

740 

....do 

Middle 

....do 

Mozzle  end,  additional  apee- 
imen. 

b 

10-INCH  STEEL  B.  L.  RIFLE. 


STEEL  SPECIMENS  FROM  TUBE,  JACKET,  HOOPS,  BREECH 

BLOCK,  BUSHING  RING,  GAS-CHECK  RING,  FACE  PLATE, 

SPINDLE,  SECURING  PIN,  AND  HINGE  PIN. 
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I 


IK. 


10-nrCH  STEEL  B.  L.  RIPLE. 

DETAILS  OF  TESTS, 

Form$  of  specimens. 


^ 


"l—B 


t 

Ik  • 

\ 


T    T  T^ 


a: 


Marks,  ^5  5;  J 

Diameter,  '^564, 

Sectional  area,  .25  square  inch. 


TUBE  (WHIT WORTH  STJSEL). 

No.  3446. 


Applied  loads. 

Elongation 
per  inch. 

SaccesfllTe 

elon/cstion 

per  inch. 

Permanent 
set. 

SacccAsivo 

Total. 

Peraqn&ro 
inch. 

permanont 
set. 

Bemarka. 

POMWitf. 

250 

1,250 

2.500 

8,7S0 

5,000 

6^250 

7,500 

H.750 

10,000 

10,250 

10.500 

10.750 

11,000 

11.250 

11,500 

11,750 

12.000 

12.250 

t^SOO 

12,750 

13.000 

13,250 

13,500 

13,750 

14,000 

14.250 

14.510 

14,730 

15.000 

15,500 

16,000 

16,500 

17.000 

17,500 

]a,ooo 

18,500 
19,0  JO 
19,600 
ft.  000 
20.500 
21,000 
21,500 
22,000 
22,500 
23.000 
23,120 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52.000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
69,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70.000 
72.000 
74.000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
0i,000 
92,4SC 

Inch. 
0. 

.000167 
.000300 
.000467 
.000633 
.000800 
.000967 
.001133 
.001300 
.001333 
.001400 
.001467 
.001600 
.001700 
.001867 
.002000 
.002333 
.002667 
.0at333 
.004000 
.004900 
.005833 
.006000 
.007233 
.008033 
.009000 
.010167 
.011267 
.012333 
.013900 
.015667 
.017500 
.019567 
.021900 
.024400 
.027167 
.029833 
.033,'<33 
.637333 
.0420 
.0467 
.0533 
.0600 
.0700 
.0967 
.1367 

a 

.000167 
.000133 
.00&167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000038 
.000067 
.000067 
.0O0L33 
.000100 
.000167 
.000133 
.000333 
.000334 
.000666 
.000667 
.000900 
.000933 
.000767 
.000633 
.000800 
.000967 
.001167 
.001100 
.001066 
.001567 
.001767 
.001833 
.002067 
.002333 
.002500 
.0i2767 
.002666 
.003500 
.004000 
.004667 
.0047 
.0066 
.0067  • 
.0100 
.0267 
*     .0400 

Inek, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

InitUlkMid. 
Elastic  limit 

Ten&ile  Ktrength 

......w«.*.i 

•"*""*  •-•--- 

_  General  summary^ 

52*i*«t>»n|Cth  per  aqnare  Inch  of  orljfinal  section pounds..    92,480 

■mo  Umit  per  square  inch  of  original  section do...,    43,000 

mgitton  per  inch  after  rupture Inch..    0.1867 

«»f^OD  per  inch  nnder  strain  at  elastic  limit do 001467 

MaeUoQ  in  diameter  at  point  of  mptnre do 114 

gwtlon  in  area  after  raptore,  per  oentnm  of  original  seotion 86.4 

Jwteofroptaro V.  from  neck 

JwKoer  of  broken  surface granular;  silky  center 

of  inch  sections ".26*  ^17.  ".18 


456  TESTS  OF   JBON,    STEEL,    AND  OTHEB  HATESIAL8. 

No.  3447. 
Marks,  JJ^^-J^ 
Diameter,  ".564. 
Seotiooal  area,  .25  square  ineb. 


Appl 

^.«d. 

SocneMLlre 
pec  inch. 

Permanenl 

SBC. 

'  «. 

^^ 

ToUl. 

^^X™ 

per  lacb. 

Poimdi. 

si' 

S,OM 

i'i 

O.BOO 
O.T.M 

Looe 

i 

IS 

s.ow 

3,250 

3I7M 
.>^ 

l*;5«l 

Is 
Is 

8,000 

slow 
o,son 

i'.Mt 

1.000 

1.509 

as] 000 

2.;  220 

Tuo-i' 

is 
|§ 

40,000 

*t.oiw 

*2,000 

«;o» 

*^ooo 

16,000 

i7:ooo 

50,'ouo 

GI,000 
62.000 
64.000 
61,000 

kkIooo 

SB,  000 

Oil  000 

84: 000 

ea,ooo 
oa,ooo 

70.1100 

T4.000 
78,*  000 

B 

82:«eo 

'.  OUOSlK) 

iouOSST 
.001033 

1 001400 

-OOllfil 

ioOlMT 

:00|-I!7 

! 001067 
.002200 

'.m233 

;003W3 

;  008567 
.000867 

:0I3JJ3 

'.020000 

;02M-» 

!03HC00 

!o600 

!l200 

Inch. 

!  000187 
.01)0186 
.000167 

i  000200 
.000168 

.'oooow 

1600034 
.000068 
.000067 
.000087 

iooooo? 

.000233 

:S 
Si 

.000000 

loollPO 
.002033 
.002031 

:002033 

.'o«687 

; 003533 
.00406J 

:ooa333 

iooOT 
.0200 
.0133 

0. 

0. 

0. 

0. 

Inch. 
0. 

iDlUillnd. 
ElMtioUniH. 

Tensile  streDElli  por  oqnareincb  of  oriElnftl  Matlon... 

ElMilo  limit  per  niiiure  ioob  of  oriiinalHOtloa 

EloDgAllon  -  -  '-  -'--■■ -— 


sa  after  ruptore,  per  aentnm  M  ori^nal  wotlaii . . 


if  liroken  siirfMs _., ailkyi  w 


TESTS  OF   IRON,    STEEL,  AND   OTHER   MATERIALS.  457 

No.  3448. 

Marks,  b  t»  m 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

Elonfwtion 
perineh. 

SnoceMiTe 

elongation 

per  inch. 

Permanent 
set. 

SaocesaiTe 
permauont 

set. 

Remarka. 

ToteL 

Per  square 
inch. 

rounds. 

1.250 

2.500 

8,750 

5,000 

6,250 

7.500 

8,750 

9.000 

9,250 

9,500 

9,730 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11.500 

11,750 

12,000 

12.250 

12.500 

12,750 

Pounds. 
1,000 
5,000 
10,000 
15.000 
2U.0O0 
25.000 
30,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45.000 
46,000 
47.000 
48.000 
49,000 
50.000 
51,000 
52,000 
53.000 
54,000 
55,000 
56.000 
57,000 
58.000 
59.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,  »00 
74,«H)0 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
8ti.O0O 
90,000 
01,720 

Jneh. 
0. 

.000167 
•    .000300 
.000500 
.000700 
.000900 
.001067 
. 001200 
.001267 
.001.300 
.  001333 
.001400 
.001467 
.001533 
.001600 
.001667 
.001867 
.0020(3 
.002*267 
.002533 
.  0O3CO0 
.003567 
.004367 
.005000 
.  005033 
.000700 
.  007667 
.  008:i67 
.00U167 
.  OIUOOO 
.011000 
.011700 
.01-2667 
.  014667 
.016667 
.018800 
.020800 
.023267 
.  025700 
.02h833 
.032000 
.035500 
.039333 
.043733 
.0467 
.0600 
.0667 
.0767 
.1267 

0. 
.000167 

.000133 

.000200 

.000200 

.0002U0 

.000167 

. 000133 

.000067 

.000033 

.000033 

.000067 

.000067 

.000(66 

.000067 

.000067 

.000200 

.000166 

.000234 

.000266 

.000167 

.000,>67 

.OOd.sOO 

.  0000,33 

.  000!KJ3 

.  0OU767 

.000967 

.  00071M) 

.000800 

.000833 

.001000 

.000700 

.000967 

.002000 

.002000 

.003133 

.002000 

. 002467 

.002433 

.003133 

.003167 

.003500 

.003833 

.004400 

.002967 

.0133 

.0067 

.0100 

.0500 

Inek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

13,000 

13,250 

13,500 

13.750 

... 

liOOO 
14,250 
14.500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19.000 
19,500 
20,000 
20.500 
21,000 
21.500 
22,000 
22.500 
22,930 

• 

«••••>•->•«• 

1 

Tensile  strength. 

1 

General  summary. 

^mbtgnrnj 7.8601 

Hwto"'* *8'3* 

^onle strength i>er  square  inoh  of  original  nection pounds..    91,720 

wavtie limit  per  square  inch  of  original  section do  ...    43,0(K) 

BeDfOUioa  per  inch  after  rupture inch..    .02167 

amisation  per  inch  under  strain  at  elastic  limit do 001067 

A^onetion  in  diameter  at  point  of  rupture ^.do 124 

^Miutioo  iu  area  after  capture,  per  centum  of  original  section 80.2 

^Mitioa of  rapture .1 atmiddleof  stem 

J^wacter  of  broken  surface , silkv ;  granular  at  circumference 

•Hoagattaiof  inchaeetlona ".18,  ".87*,  ".16 


468  TESTS   OP  lEON,  STEEL,  AND   OTHEB   MATERIALS. 


No.  3^9. 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inch. 


Marks,  i«S5 


Applied  loads. 


TotaL 


Povndt. 

260 

1,250 

2,500 

8,750 

5.000 

e,260 

7.600 

8,760 

9,000 

0,250 

9.500 

9,750 

10.000 

10,250 

10.500 

10,750 

11,000 

ll,25iO 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13,250 

13,600 

13,730 

14,000 

14.250 

14,500 

14,750 

15,000 

15,600 

10,000 

18.500 

17,  oeo 

17.600 

18.000 

18,600 

19,000 

19,500 

20.000 

20,600 

2i,oro 

21.600 
22,000 
22.500 
22.880 


Per  saaare 
incn. 


PoundM. 
1,000 

6,000 
10.000 
15,000 
20,000 
25,000 
30,000 
85.000 
36,000 
87,000 
38,000 
89.000 
40,000 
41,000 
42,000 
43.000 
44.000 
45.000 
40,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
64, 000 
55,000 
56.000 
57,000 
58.000 
69,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
91,520 


Elongation 
per  inch. 


Inch, 

.000100 

.000300 

.000467 

.000633 

.000833 

.000967 

.001133 

.001200 

.001267 

.001300 

.001333 

.001367 

.001400 

.001500 

.001567 

.001767 

.002000 

.002267 

.002500 

.  0U3000 

.003467 

.004333 

.005033 

.  005867 

.  006400 

.007400 

.008067 

.009067 

.009833 

.010767 

.011600 

.012667 

.  014533 

.  016667 

.018(367 

.020800 

.  022733 

.  025833 

.028600 

.  031667 

.  035167 

.039167 

.043733 

.OlOoOO 

.0567 

.0700 

.0833 

.1833 


SaceeMive 

elonjtation 

per  inoh. 


IndL 
0. 

.000100 
.000200 
.000167 
.000166 
.000200 
.000134 
.000166 
.000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.000100 
.000067 
.000200 
.000233 
.000267 
.000233 
.000500 
.  000467 
.000866 
.000700 
.000834 
.  0005:{3 
.001000 
.000667 
.001000 
.000766 
.000934 
.000833 
.  001067 
.001866 
.002134 
.002000 
.00*2133 
.001933 
.003100 
.002767 
.003067 
.003500 
.004000 
.004566 
.005767 
.0072 
.0133 
.0133 
.0500 


PemaBeat 
aet. 


Inth, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooeeeiTe 

permanent 

■et 


Ituk. 


0. 


Initial  load. 


ElasUc  limit. 


Tensile  atrengtb. 


General  tummarjf. 

Tensile  strenKth  per  sqaare  inob  of  original  section pounds..   ^2 

Elastic  limit  per  BQuare  incli  of  ori|(inaTseotion do....    43,OT 

Elongation  per  incn  after  rnpture inch..    Ojl^ 

Elongation  per  inch  nnder  strain  at  elastic  limit do  ...  '^^ 

Beduction  in  diameter  at  point  of  rapture do....      'j^ 

Bedaction  in  area  after  ruptore,  per  centam  of  original  section *''' 

Position  of  rupture r.76fronii»« 

Character  of  broken  sarfaoe ailky;  traoe  of  giaoalstMa 

SlongaUon  of  inch  sections , 'M^".^6^'•J» 


TESTS   OF  IKON,    8TKEL,    AND   OTHER  1IATERIAU3. 
^»^,  2fo.  3460. 

^oal  area,  .20  square  inch. 


JBlanemtiim 
par  locii. 


^•200 

_  .000 
1ft,  400 
18,410 


OOO 

eoo 

OOO 

n^OOO 

40,000 

4J,0OO 

42,000 

43.000 

44,000 

45.000 

48.000 

47.000 

48.000 

40.000 

60.000 

61,000 

68,000 

53.000 

60.000 

68,000 
60,000 

70,000 
72,000 
74,0OO 
70,000 

g2,0OO 

8d,0<W 

go,  OOO 


.caoioo 

.  CMNJ300 


Saooeuive 

elongation 

permoh. 


.©OlOOO 
.001300 

.  ooi-tfoo 

.  OOli>SO 
OO10OO 

.  ooiStio 

OOmH>U 

001«S5<? 

r*S3 


003050 

. oo3aoo 

.  00-*350 

ouitoo<^ 

0037dO 

. ooosoo 

OOHIOO 
' 00H90O 

"  ooixsoo 
' o loaoo 

OX2:i^O^ 

Ioi-*i^^I 

'  OlB-ESO 
.  0--2O1250 


02TTS0 
0307&0 
034000 


.0&50 
.0«25 

.OJWO 
.1050 


0. 

.000100 

.600200 

.000150 

.0002UO 

.000250 

.OOOlUO 

.000150 

.000150 

.000100 

.000150 

.000050 

.  000.00 

.000200 

.000250 

.000300 

.000500 

.00U550 

.000750 

.000050 

.000750 

.000750 

.000750 

.000.^50 

.  OOdSuO 

.000700 

.000700 

.001000 

.000900 

.  0019ji> 

.00*2100 

.002000 

.002000 

.0022o0 

.002500 

.002750 

.003000 

.003250 

.004000 

.004100 

.005150 

.007750 

.0076 

.0175 

.0250 

.0200 


Pennsnoiit 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaoMMWe 
permanent 

Mt. 


Inch, 


0. 


Bemnrkt. 


Initial  load. 


Elastic  limit 


Tensile  sirenfcth. 


General  mammary, 

^^SSlTo^  o'*«*»«5  aeotian do 

Mi^^\«^^\^jtt«StStofruptaio do... 

,VyciVi^^^*''^i^Lr^<intai»,  per  <:«Dte™  of  ori);inal  section -.- 

uotkYtt*****"*^       *^       .•.--- - "'So  f 

*£55S^oi  *»<*•«»*». 


460  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERULS, 

No.  746. 

Marks,  %V 

Length,  4".68. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

Saooeesive 
compres- 
sion per 
incn. 

Permsneat 
set. 

Sacoessive 

permanent 

set. 

Beouvks. 

Toted. 

Per  square 
incli. 

P<»ind§, 

500 
2,500 
5.000 
7,500 
10.000 
12.500 
15.000 
17.500 
18.000 
18,500 
19,000 
19,500 
20, 000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,000 
25,600 
26,000 
26,500 
27,000 
44,690 

Poundt. 
1,000 
^000 
10,000 
15.000 
20.000 
25.000 
30,000 
35,000 
36,000 
37,000 
33.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
89,380 

Inch. 
0. 

.000100 
.  000267 
.000t33 
.OUOQOO 
.000733 
.000900 
. 001033 
.  001067 
.001100 
.  001133 
.001167 
.001200 
.001233 
.001300 
.001433 
.001567 
.001700 
.002000 
. 002167 
.002600 
.003167 
.003633 
.004233 
.004833 
.005567 
.006233 

Inek. 
0. 

.000100 
.000167 
.000166 
.000167 
.000133 
.000167 
.000133 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000133 
.000134 
.000133 
.000300 
.000167 
.000433 
.000567 
.000466 
.000600 
.000600 
.000734 
.000666 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

1 
Initialload. 

1 

1 

Elastic  limit 

, 

Ultimate  streogtlL 

Failed  by  trix)le  flexore. 


TESTS   OF   IRON,  ST££L,  AKD   OTHER  MATERIALS. 
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No,  747, 


lOBiT 


'9     BBr 

Xiength,  4t".56. 

l>iamet;er,  ".798. 

Beetional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
inoh. 

Snooessive 

oompres* 

sionper 

inch. 

Permukent 
set. 

SoeoesalTe 
permanent 

seL 

Tjemarka. 

1    ToimL 

Per  square 
ineh. 

500 
2L500 

Fcnnds. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
36,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
48,000 
47,000 
48,000 
40,000 
50,000 
61,000 
52,000 
53,000 
54.000 
^400 

Inch, 
0. 

.000100 
.000287 
.000433 
.000600 
.000767 
.000033 
.001100 
.001287 
.001300 
.001333 
.001367 
.001467 
.001667 
.001867 
.002200 
.002500 
.002067 
.003533 
.004067  • 
.004833 
.005433 
.008133 

Inch, 
0. 

.000100 
.000187 
.000180 
.000167 
.000187 
.000168 
.000187 
.000167 
.000033 
.000033 
.000034 
.000100 
.000200 
.000200 
.000333 
.000300 
.000467 
.000588 
.000534 
.000788 
.000600 
.000700 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JiMk 

0. 

Initial  load. 
XIaatio  limit. 

Ultimate  streni^h. 

5,000 
7.500 
10.000 
12,500 
15,000 
17,500 
20,000 
20,500 

21,000 

21.500 

22,000 

22,500 

23,000 

23,500 

24,000 

i     24,500 

I    25.000 

\    25.500 

• 

1    28,000 

28.500 

.... 

27,000 

44^700 

PaOed  by  triple  flexure. 


462 


TESTS   OF  IBON^  STEEL,  AND   OTHER  MATERIALS. 


No.  748. 

Mark8/5$if 

Length,  5''. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
incL 

Saec^niTe 
compres- 
sion per 
inca. 

Permanent 
sot. 

Snooessive 

permanent 

set 

Bemarks. 

Total. 

Per  sqnare 
Idoo. 

Poundt. 

600 

2,500 

6.000 

7,500 

10,000 

12,600 

15,000 

17,600 

20,000 

20.500 

21,000 

21,500 

22,000 

22,500 

23,000 

23,500 

24,000 

24,600 

25.000 

25,600 

26,000 

26.600 

27,000 

27.600 

28,000 

42,480 

Poundi, 

1,000 
6,000 
10.000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47.000 
41^000 
49,000 
50,000 
61.000 
62, 000 
58.000 
54,000 
65.000 
66,000 
84,060 

Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000733 
.000033 
.001100 
.001233 
.001287 
.001300 
.001333 
.001367 
.0C1400 
.  001433 
.001500 
.001600 
.  001767 
.  001933 
.002167 
.002467 
.002833 
.003433 
.004667 
.005567 

Jneh, 
0. 

.000100 
.000167 
.000166 
.000167 
.000133 
.000200 
.000167 
.000138 
.000034 
.000033 
.000033 
.000034 
. 000033 
.  000033 
.  Oit0067 
.  CO'JIOO 
.000167 
.04>0166 
.000234 
.000300 
.000.366 
.  000600 
.001234 
.000900 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatio  limit 
Ultimate  steragth. 

, 

1 

Failed  by  triple  flexure. 


TESTS  OF  IBON,  STEEL,  AUD  OTHER  MATEKIALS. 
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\ 


ITo.  749. 

•K&^ftTKBy  B  T»  O 

XHameter,  ".708. 

Sectional  area,  .50  square  inch. 


ApikUed  loads. 


ToteL 


Persqnsre 


rsmia 
inch. 


1,000 
6.000 

10,000 

1ft,  000 

»,000 

SS,000 

80,000 

85^0(10 

40,000 

41,000 

42,000 

43,000 

44,000 

45,000 

46.000 

47,000 

48.000 

49,000 

60,000 

51,000 

52,000 

58,000 

54,000 

65,000 

50,000 

861,160 


Comp 
ftlonper 
Snoh. 


InA, 
0. 

.000100 
.000267 
.000433 
.000600 
.000707 
.000900 
.001067 
.001283 
.001267 
.001833 
.001867 
.001400 
.001438 
.001500 
.001667 
.001833 
.002067 
.002333 
.002667 
.003100 
.001000 
.004667 
.006600 
.006833 


SooooosivB 

oompTe** 

don  per 

inoL 


JitdL 
0. 
.000100 
.000167 
.000166 
.000167 
.000167 
.000133 
.000167 
.000166 
.000034 
.000066 
.000034 
.000038 
.000038 
.000067 
.000167 
.000166 
.000234 
.000266 
.000334 
.000433 
.000900 
.000667 
.000933 
.001233 


PonDBII0Dt 

set. 


0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 


Ineh, 


SueoesslTe 

penusnent 

set. 


Ineh. 


Initial  loAd. 


Xlsstlo  limn. 


UlttmAte  ttreBKih. 


Failed  by  triple  flexoie. 


I 


»?.  ,yt:ii<^:z.^.:i;.Jtc/Ze 


^&- ,  JyTii^PM/orr^A-  lygcGt 


t^SsgzZs 


|<-  -       ZZiS.Si/       -  -*l 


TESTS  OF  IRON,    STEEL,   AND  OTHER  MATERIALS. 


t 


inob 


No.  3M1. 
^^tMonsd  area,  J25  square  inch. 


perlneb. 


0^000 

XO,0OO 

20.000 
20^000 

80.000 


elonntioo 
perlnob. 


4a,  000 

4L2,000 

W^ooo 
44,000 
45.000 
40^000 

^222 

^000 

«^222 
^''•222 
«^*222 


.O00W7 

.0013:UI 
•  €01367 
.001400 
.€01433 
.€01407 
.  €01533 
.002900 
.€104000 
.  009000 
.000507 
.  010800 
.  011900 


64,00O 


018607 
016107 
010288 
017500 
018507 
CKB0200 
022000 
028607 
OJOIOO 
029500 


038000 


TO.  000 
•72,000 


O40007 

,0000 

.0700 


0. 

.000188 
.000200 
.000107 
.000200 
.000107 
.000188 
.000200 
.000188 
.000034 
.000038 
.000038 
.000034 
.000008 
.001387 
.001100 
.005000 
.000587 
.001283 
.001100 
.001038 
.000734 
.001600 
.001068 
.001267 
.001087 
.001088 
.001800 
.001067 
.002483 
.009400 
.003883 
^004067 
.004838 
.006884 
.010838 
.0100 
.0288 
.0400 


Permaneiit 
set 


Indi, 


a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SoooeMire 
poriiMmot 

tei. 


JTWwR* 


0. 


BemarUt. 


InitiAl  loud. 


XlMilo  limit 


Tensile  rtraagth. 


Inoh  of  original  aeetion ponods..    7 

^fttkWF'^  inch  of  originM  leetkm do....    4 

~  ^^  %-m!a%  after  mptote ineh..    C 

V««:\^£^^eratnd]i«telMtio  limit do 0 

ikt  point  of  raptare do.... 

^^  gureik  flffwo^  rapture,  per  oentmn  of  original  seetlon 

f"«p*«e*''i;iA;i' "•cftom 

of  bro^«>  «ggy :   •v/iivii' 

H.Bx.16 80 


166  TESTS   OF   IBOH,    STEEL,    AND   OTHER   UATEBIAL8. 

Ko.  3442. 

Diameter,  ''.ff64. 

Seotional  area,  ^  sqoare  inch. 


ApplMloadi.       1 

Tot^ 

"a-- 

X^ 

]^m 

IblbMiftkpMiquralMkofarictednotka pooaai..    n,*m 

IttimltpuHiuralsobofoTtglnMMCtloa do —    ^MS 

aUod  IMT  bieli  tncc  TBptnre 10«k..    ftM 

■tonftUoii  per  IndtDndarMnln  at  eluUo  limit dd MIMI 

BadootloiimdlaiiiaMrM  point  of  nptara do  ...      .IN 

BadngtIomlDm»afl«rniptaro,porociiitaBofnlgln*l  waUos tl.t 

Pa^ttaa  of  ntptnTo l"JStMBM«i 

~ -i- '--         dto 

."jT.-JrTS 


TESTS   OF   IBQK,    ST££L,    AND   OTIiCR   MATEHIAL3. 


467 


Ko.  3443. 


Marks,  ^f'Jr 

Diameter,  ''JS64. 

Sectional  area,  J26  eqaare  inch. 


Applied  iMidi. 


IMd. 


380 

i,ao 

t,7B0 
S.600 
«^2S0 
7,900 
1^780 
9;  000 
0,250 
0.500 
1^750 
10.000 

10,: 

10,780 
11.000 
11,  SO 
11.600 
11.760 
UOOO 
13,280 
12,800 
18.000 
18.800 
HOOO 
14,900 
16,000 
U^SOO 
10,000 
11^600 
17,000 
17.900 


rson 
iaiek 


1,000 
«,000 
10,000 
15^000 
80,000 
25.000 
80,000 
85,000 
88;  000 
87.000 
88,000 
88,000 
40,000 
41,000 
42,000 
43.000 
44,600 
45,000 
46,000 
47,000 
48,000 
40,000 
80,000 
88,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
70,760 


Bloai 


noh. 


000188 


.000500 

.000667 

.000667 

.001088 

.001200 

.001288 

.001267 

.001333 

.011107 

.012000 

.012500 

.013567 

.014600 

.015807 

.017033 

.018400 

.019800 

.021383 

.022667 

.024333 

.0>7^»3 

.081667 

.035883 

.041167 

.046833 

.054000 

.0667 

.0767 

.0033 

.1800 

.1767 


SnooMslTe 

elonntlon 

pcfflnolL 


Oi 
.006183 

.000260 
.000167 
.000167 
.000200 
.000106 
.000167 
.00(i033 
.OOUOH 
.000066 
.009831 
.03<i833 
.  000-<K) 
.OOllKJT 
.001U33 
.001267 
.  001 167 
.001387 
.0)140) 

.ooi5:n 

.001334 

.  001666 

.0)35)0 

.003831 

.004166 

.0053)1 

.00566! 

.007167 

.0127 

.0100 

.0106 

.0367 

.6467 


Permaaent 


i/IMM. 


6L 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


SvoertslTe 
pennanont 


Beniarkfl. 


Initial  load. 


Blaatio  limit. 


Tensile  strength. 


fljpMMoKKfilj.. .•••..••••.•••••.•••••....••. 7.8676 

HMdaaH 10.55 

T«odfestmB|etlip«raqiiami]ieh  of  original  seotton poands..    70,760 

BMtid  ttmit  per  aqiianliMsh  of  origimu  section do 38,000 

Boa  aUoB par  Inon  after raptare ..inoh.^    u.2667 

Boagitlon  per  inoh  under  strain  at  elastic  limit do 001338 

Mdaetton  ra  diameter  at  point  of  raptare. do 184 

S»liiotion  in  area  after  rapture^  per  oentam  oc'  original  aeotlo& 54.6 

FwltieBof  mpcnre. • ".85  from  neok 

of  tvokensnrfiMe silky 

•f  tefdiiaetiaM , ".46*,  ".20,  ".$4 
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TESTS   OF   IRON,    STEBL,    AND  OTHEB   UATEBIALS. 


ITo.  S444. 


Marks,  i«^'S 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loftdi. 

EloDgAtion 
per  inch. 

SncoeMive 

elongatioD 

perlnoh. 

Permanent 
set 

Sncoeeaiye 

Bernards. 

1 

ToteL 

Penquare 

permaneut 
aet 

PoiMuEt. 

250 

1,260 

8,600 

8,750 

6^000 

6,280 

7,600 

8^760 

9,000 

9,260 

9,600 

9,760 

10,000 

10,250 

10,60G 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,260 

12,600 

13,000 

18,600 

14,000 

14,600 

16,000 

1^600 

16,000 

16,600 

17,000 

17,500 

18,000 

181600 

18,600 

P9und$. 

1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
86,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41.000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48^000 
4(^000 
60,000 
62,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
74^400 

Jim*. 

0. 

.000188 
.000300 
.000467 
.000667 
.000888 
.901000 
.001200 
.001283 
.001267 
.001300 
.001338 
.009833 
.010600 
.011888 
.  012167 
.013333 
.014838 
.016433 
.016500 
.017888 
.019000 
.020388 
.028338 
.020500 
.029788 
.033500 
.087833 
.  042833 
.048933 
.0600 
.0667 
.0767 
.0967 
.1367 
.1767 

0. 

.000188 
.000167 
.000167 
.000200 
.000166 
.000167 
.000200 
.000033 
.000034 
.000033 
.000038 
.008500 
.000667 
.000838 
.000834 
.001166 
.001000 
.001100 
.001067 
.001833 
.001167 
.001833 
.008000 
.003167 
.008233 
.003767 
.004338 
.005000 
.006100 
.011067 
.0067 
.0100 
.0200 
.0400 
.0400 

Ineh. 
0. 
0. 
0. 
0. 
0. 
6i 
0. 
0. 

0. 

Initial  load. 

Elaatioiimik 

*"•"•""**"*■ 

..■■«■•■... 

1 

- 

•"*•••*"•"*" 

Tenaile  atrengtli. 

••••••••■•• 

General  aummary, 

Tenaile  atrsBSth  per  aqnare  inch  of  orislual  section ponnda..   H.^* 

Xlaatio  limit  per  Miaare  inch  of  original  section do  ..     IMJ| 

XlooKation  per  Inoii  after  rap  I  lire inch..   0>^ 

Sloii^ation  per  inch  under  atratn  at  elastic  limit do 011^ 

Keduction  in  diameter  at  point  of  rapture do....      ''^ 

Bedaotion  in  area  after  rapture,  per  centam  of  original  section ^f-* 

Position  of  roptare l^.K  from  Bfw 

Character  of  broken  snrfaoe *uv 

ShmgationofiiioliMotiona ....,..., ".14,  "JS*,*!! 


TESTS  OF  IRON,   STEEL,   AND  OTHER  MATEBIALS. 
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Harks,  'iV 

Diameter,  ".605. 

Sectional  area,  .20  sqoare  in<di. 


No.  3446. 


ApvJSodkMda. 

Sloogation 
per  Inoh. 

SaoeeMiTS 

elongation 

per  Inch. 

Permanent 

■et. 

Soooeeeive 
pennMient 

■et 

Bemerlii. 

Total 

PeraaiiAre 
inoh. 

200 
1,000 
2,000 
8,000 
4.000 
5,000 
6^000 
7,000 

8;  000 

8,200 
8,400 
8^000 
8,800 
9,000 

1,400 
8,000 
8^800 
10.000 
10^400 
10,800 
11,200 
11,600 
12,000 
12;  400 
12,800 
13,200 
18,000 
14.000 
H40O 
14,800 
15^200 
18^400 

PMHldt. 
1,000 
6^000 
10,000 
15^000 
20,000 
25,000 
30,000 
86,000 

40,000 

41,000 
43,000 
48,000 
44,000 
46^000 
46,000 
47.000 
48^000 
40,000 
60,000 
62,000 
64,000 
66,000 
58,000 
60.000 
62.000 
64.000 
66.000 
68,000 
70,000 
72.000 
74,000 
76,000 
77,450 

Jneh. 
0. 
.0002 

.0004 
.0006 
.0007 
.0008 
.0010 
.0011 
S  .0018 

:  .0008 

.0075 

.0084 

.0004 

.0104 

.0118 

.0123 

.0132 

.0146 

.0155 

.0170 

.0196 

.0220 

.0252 

.0282 

.0325 

.0306 

.0418 

.0472 

.0540 

.066 

.08 

.00 

.116 

.18 

Imek. 

0. 

.0002 
.0002 
.0001 
.0002 
.0001 
.0002 
.0001 
.0002> 
.00555 
.0007 
.0000 
.0010 
.0010 
.0000 
.0010 
.0000 
.0013 
.0010 
.0015 
.0025 
.0026 
.0032 
.0030 
.0043 
.0070 
.0023 
.0064 
.0068 
.011 
.015 
.010 
.025 
.066 

0. 

Inek. 
0. 

lailtellMd. 
mMttoUntt. 

TenaOe  ■tteogth. 

-• 

General  sufmiuirff. 

._, . ^ ineh of  orlcinAl section pounds..  77,460 

HhUo  IteH  per  square  inch  of  origimd  section do....  40,000 

wption  per  inch  after  rupture inch..      0.88 

Bnuitioo  per  inch  under  strain  at  elastie  limit do 0013 

^Msetlnifak  diameter  at  point  of  rapture do 136 

gMoettoB  in  area  after  rapture,  per  oentum  of  original  seotion 46.2 

*wfon  of  rapture ".06f^m  middle  of  stem 

^SkttMtarerMmnsarfMe sUky 


LtO  tests   of  IBON,  STEEL,  AMD  OTBEB  HATEBIAI 

1^0.  741. 

Marks,  »kV 

Length,  3".ll. 

Diameter,  ".798. 

tJeotioDal  area,  .60  square  inch. 


l.ppllM  loadi. 


"  P"  1  riSi'SJ'     "^ 


Failed  by  triple  flexure. 


TESTS  OF  IRON,  STESL,   AND  OTHER  MATERIALS. 

So.  742. 
Marks,  ijf^ 

Diameter,  ^'.798. 

BeetioDal  area,  £0  square  inclL 


471 


Applied  loAdo. 

Conpra^ 

■Ion  per 

iaeh. 

• 

Ooecieiilie 
eampree- 
■km  per 

PermoBeat 

SnceeeitTe 

pemuuient 

■et. 

RenMrke. 

TMaL 

Pior  Mouv 
Ibmi. 

500 
^500 

5^008 
7,600 
10.000 
12;  500 
15^000 
17,500 
18,000 
18,500 
191 000 
19^500 
20^090 
20,500 
21,000 
21,500 
22,000 
22;  500 
25,000 
25,500 
2i000 
24^500 
25,000 
47,800 

1.0« 
5,000 

10,000 
1A,000 
201,000 
2S,000 
80,000 
86^000 
86^000 
87,000 
88^000 
89.000 
4«,000 
41,000 
42,000 
43,000 
44,000 
4fi^000 
48.000 
47.000 
4%  000 
48;  000 
5«.000 
80^600 

JJU*. 

0. 

.000100 
.000200 
.000350 
.000600 
.000060 
.000850 
.001000 
.001060 
.001100 
.001100 
.001150 
.001200 
.001250 
.001250 
.001400 
.004700 
.006600 
.005850 
.006850 
.007000 
.008500 
.OOMOO 

ImdL 

a 

.000100 
.000100 
.000150 
.000150 
.000150 
.000800 
.000150 
.000060 
.000060 

0. 

.000060 
.000050 
.000050 

0. 

.000160 
.003800 
.OOUOO 
.000150 
.000000 
.000760 
.000000 
.000000 

JfM*. 

0. 
0. 
Ol 
0. 

Ou 

0. 
0. 
0. 

0. 

Tnltiel  loed. 

ElMtio  limit 
Ultlmote  streDgth. 

1 1 

Failed  by  tariple  flexure. 
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TESTS  OF  IBON,    STBBL,    AND  OTHBB  H&TBRIAL8. 


No.  743. 

Marks,  a?;  J 

Lengtb,  3".12. 

Diameter,  ".798. 

Sectional  area,  .60  square  inch. 


a. 
t. 

9. 

..'"■ 

Failed  by  triple  flexara. 


TESTS  OF  IBON,  8TBXL,  ASB  OTHEB  lUTBRIALS. 
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AftFmSf   J£  TaO 

Length,  3f'M. 

Diameter,  ".798. 

Sectional  area,  M  sqnare  indi. 


Ho.  TU. 


Ap^&BdloAds. 

ComprM- 

•ionper 

iBc&r 

SaooeoBiTO 

ooiBpm 

8i<mpcr 

iaoL 

PlfmOMBt 

8oooe«lT« 
pomiMMiit 

—. 

TotaL 

Peraqnwe 

500 

8.600 
6^008 

7,500 
10.000 
12.600 
15^000 
17,500 
in  000 
18,500 
18.000 
U^SOO 
20.000 
20.500 
21,000 
2U500 
22.000 
22.500 
28,000 
23,500 
24,000 
24,500 
25^000 
47,500 

1,000 
6^000 
10,000 
15.000 
20^000 
26^000 
8Q.O0O 
8S.O00 
80^000 
87.000 
88,000 
38^000 
40,000. 
41,000 
42.000 
43,000 
44,000 
49,000 
48.000 
47,000 
48,080 
48^000 
80,000 
9M00 

IndL 
0. 

.000100 
.000200 
.000360 

.000650 
.000650 
.001000 
.001050 
.001060 
.001100 
.001150 
.001150 
.001200 
.001260 
.001300 
.001350 
.001400 
.001450 
.001600 
.005750 
.006600 
.007860 

ilia. 

0. 

.000100 
.000100 
.000160 
.000160 
.000150 
.000200 
.000160 
.000060 

Ol 
.000060 
.000060 

0. 

.000060 
.000060 
.000060 
.000060 
.000060 
.000050 
.000060 
.004280 
.000758 
.800850 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

laltiallood. 

XUotio  limit. 
TTltloiAte  itrensth. 

1 ' 

Failed  by  triple  flezuie. 


174  TESTS  OF  IBON,  STEEL,  AND  OTHBB  UATBEIALS. 

So.  745. 
Marks,  i'^'S 
Length,  3'ai. 
Diameter,  ".798. 
SectioDal  area^  .60  square  inch. 


Tool 

-S-' 

>Wp«T 

i-randi. 

Pmrni 

bra 

!.•( 

s.o< 

6.IM> 

10.01 

7,  MO 

lt.« 

IB,  800 

M.0( 

ia;soo 

».0( 

U,D0O 

Sa.O( 

n.600 

18.000 

80. 0( 

IS.  MO 

10.0M> 

18.  MO 

S9,0( 

20.000 

u.o< 

!0,e*« 

41,  • 

21.000 

42.01 

21.  MO 

<3,0( 

32,000 

44,01 

32.500 

40,01 

2S.0OO 

40,01 

33.500 

47, 0< 

ai.o» 

4a,  01 

U.MO 

Id,  000 

eo.'« 

«.720 

os,« 

r  1"*;^™"!!""™*"*! 


Failed  by  triple  flexure. 


•^.^M—r    # 


o 


\^-- 


// 


-  -   — A 


H  Ex  No  16  50i  1. 


TESTS   OF  IRON,  STEEL,  AKD   OTHEB   MATERIALS. 
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JACKBT  (WITWOBTH  BTXSI^. 


Marks,  Sljf 

Diameter,  '^564. 

Beetional  area,  J26  square  inch. 


Ko.  3366. 


Applied  loads. 


TfftiO. 


Fvmtdi. 

2S0 

s;6oi 

8,750 

S^MO 

6^250 

7.600 

8.750 

0.000 

9.250 

0.600 

9.760 

10,000 

10,250 

10.600 

10,750 

11,000 

11.250 

11,600 

11,750 

la^ooo 

U;250 
12,600 
13,000 
13^500 

lioeo 

14,500 
16,000 
15^500 
1(^000 
10.500 
17,000 
17.600 

mooo 

18,500 
19^000 
19^500 
20,000 
29,500 
21.000 
21,500 
21.080 


tncii. 


Pounds, 
1.000 
5,000 
10,000 
15.000 
90.000 
23,000 
80,000 
86,000 
80,000 
87.000 
88.000 
88^000 
40.000 
41,000 
43.000 
43.000 
44,000 
45.000 
40.000 
47.000 
48,000 
40.000 
50.000 
52,000 
64,000 
68,000 
66^000 
80,000 
02.000 
84,000 
08,000 
88,000 
70.000 
72.000 
74.000 
70,000 
78,000 
80,000 
82,000 
84.000 
88,000 
80^720 


'BUnutatk 
per  mob 


ion 
per  Inch. 


Inch. 
0. 

.000100 
.000207 
.000488 
.000038 


.001000 
.001200 
.001207 
.001338 
.001500 
.001800 
.001800 
.001907 
.002288 
.002507 
.003033 
.003507 
.004338 
.005000 
.006887 
.000887 
.007000 
.000500 
.011087 
.013400 
.015007 
•  017007 
.018888 


.024807 
.087838 
.C31167 
.034900 


.048500 

.040107 

.0507 

.0033 

.0707 

.1083 

.1807 


SnoccoaiTe 

eloacaiion 

perlnch. 


Jndh. 
0. 

.000100 
.000167 
.000100 
.000200 
.000187 
.000200 
.000200 
.000007 
.000008 
.000107 
.000100 
.000200 
.000187 
.000208 
.000334 
.000400 
.000534 
.000788 
.000007 
.000807 
.000800 
.000933 
.001900 
.002187 
.001738 
.002287 
.002000 
.008100 
.002500 
.002534 
.002960 
.008334 
.003738 
.004088 
.004507 
.005607 
.007538 
.8066 
.0184 
.0200 


PWMMtent 
aet. 


Inch, 


0. 
Ol 
0. 

0. 

0. 
0. 
0. 


SnooeMlTe 
periDMteiit 


Inch. 


BMnarks. 


Initial  load. 


SUatlo  limit 


T«Dfll»  itnocUi. 


Oonorol  twmmary, 

^uOeirtranjslh  per  aqiiareindb  of  ordinal  aeotioD poimda..    86,720 

waeliniitperaqfiazeiiieliofarigiiuJaeetlon do....    87,000 

gflBCayoa per tBoh alter rvptoze inch..    0.2007 

nmgjton  per  indiiDder  attain  ft&elaetio  limit do 001333 

JMiifltfoDindiemelQraOpoiniofniptare do 124 

£;wkiDinaieAaflerraptaTe,p6roent.  of  original  aeotion 39.2 

SP^ao'riiptare 1".5  from  neck 

gMwrteroffcokenaorfMe ftilky 

*"W*««fta(BliaeottODO ".12,  ".84*,  ".10 


^Jhcc^C^^,  TfTi&u^errS^t^eel^ 


V--- 


/• 


--  H 


H  Ex  No  16  50, 1. 


TBSTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS.  475 


JAdOBT  (Wrr WORTH  8TXBL). 


Malta,  ^^^ 


No.  3366. 


BTiI 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


AppUed  UmmIs. 


ToteL 


290 
1.350 
1^600 

3,750 

5,000 

0.S5O 

7.500 

8,750 

0.000 

91250 

9.600 

9,750 

10,000 

10,250 

10.500 

10^750 

11,000 

11,250 

11,500 

11,750 

12;  000 

1^250 

12.500 

13,000 

13,500 

HOOO 

14.500 

U^QOO 

15,500 

M^OOO 

10^500 

17,000 

17,500 

IS;  000 

18,500 

19.000 

19^500 

20,000 

20,500 

21.000 

21,500 


PcvndM. 
1.000 
6,000 
10,000 
15,000 
20.000 
25,000 
00,000 
86^000 
26,000 
87.000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47.000 
48.000 
48,000 
50.000 
62,000 
54,000 
66.000 
08.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86^000 
80^720 


Ekmntloii 
permoh. 


Inek. 
0. 

.000100 
.000267 
.000433 
.000638 


.001000 
.001200 
.001207 
.001338 
.001500 
.601000 
.001800 
.001907 
.002288 
.002567 
.003033 
.003567 
.004338 
.005000 
.006867 
.006667 
.007600 
.009500 
.011667 
.013400 
.015607 
.017667 


.022338 
♦  024867 
.027833 
.G31167 
.034900 


.043500 

.048167 

.0567 

.0633 

.0767 

.1033 

.1367 


SnooeniTB 

eloDcation 

perlnch. 


Inek. 
0. 

.000100 
.000167 
.000166 
.000200 
.000167 
.000200 
.000200 
.000067 
.000066 
.000167 
.000100 
.000200 
.000167 
.000266 
.000334 
.000466 
.000584 
.000766 
.000667 
.000867 
.000800 
.000033 
.001900 
.002167 
.001738 
.002267 
.002000 
.002166 
.002500 
.002684 
.002960 
•  003384 
.003738 
.004038 
.004667 
.006607 
.007533 
.0066 
.0134 


Mt. 


IneK 


0. 
0. 
0. 

0. 

0. 
0. 


SaooeMlTe 
pennMieiit 

Mt. 


Intk, 


Rsmwks. 


Initial  loftd. 


BlMtio  limit 


ToBoUe  ttnoffUi. 


Oonorol  tiMMiafy. 

TjMestraoffthperBqaaKefaiohofoiJgi]^  ponnda..    86,720 

JOiMoiimilperMfiazoliiohofoirisiiuIteotloii do —    87,000 

S^BPKtioiiperliiolisfterniptaze inoh..    0.2067 

f^^oaperiiiflhiiBdvsttsiiittielMtiolixBlt do 001838 

Atoi^aiiadlanielaraOpoliitofniptaie do 124 

S!ISr^ ^*'*<^*'^'|Q'^IK'^P^<'*>'^  of  original  Beotion 89.2 

^aonofniptaxe 1".6  firom  neck 

S>>n«^r«f  nnkantinfiMO ailky 

".12,  ".34*,  ".16 


476  TESTS  OF   IBON,   STBEL,    AXD  OTHEB  HATBBIAX8. 

No.  3367. 
MarkB,  i'^^ 
Diameter,  ".564. 
Sectional  area,  36  sqoare  inch. 


tact* 


M.DOO 

u.ooo 

IB,  MM 


4S,W0 
40,  MM 


H,(ioa 

SB,  DM 
TD.O« 
T3.0W 


.   KlutiD  limit  gst  wdl 


GmmtwI  fMMMty. 

TsuDertMaKtbpsrcqnininaliaf  oriElBalwotlan paaBli-<   ^JJ! 

XlMttelimttitWMiursbuihof  orlctnalaeotLoD  (not  veil  dafingd) do.—  *;g 

nrngatlaB  per  Indi  after  niptiiie laeh-  »|B 

EtoniitioD  par  taoh  onder  itnln  at  ulaMlo  limit a. in '^r\ 

BadiioIUin In  dlMBcMr  M point  of  mptnn do...-      ^j*: 

BednoUon  In  uek  aftar  raptors,  per  scotiim  of  orlfcioBl  (Botiiw  .— ~i 

Podtlon  of  raptim "■"''"'Siii 

Cbanwter  of  bnikai  mrfaM '.'i/iMi 


TESTS   OF  IKON,    STBEL,   AND   OTHER   MATEBIALS.  477 

No.  3368. 

Marks,  ^^i 

Diameter,  '^564. 

SectioDal  area,  .25  sqaare  inch. 


Applkd  loads. 


TolaL 


1,250 

a;  600 

3,180 

6,000 

0^200 

7,600 

8.760 

0,000 

0^160 

0.600 

9^760 

10.000 

11^260 

10.600 

10^760 

11,000 

11,250 

11,600 

11,760 

u;ooo 

12,250 
12.600 
12,750 
13^000 
13,280 
18.600 
13,750 
14,000 
14,260 
14,600 
lii60 
UiOOO 
15.600 
Ifl^OCO 
1^600 
17,000 
17,600 
18^000 
U^600 
ISIOOO 
U;8C0 


90^600 
21.000 
21.600 
221000 
23,190 


raqniffe 
inoii. 


1.000 
ft,  000 

10,000 

lfi.000 

20.000 

26,000 

80,000 

86,000 

80,000 

87.000 

38.000 

39.000 

40;  000 

41,000 

42.000 

43,000 

44.000 

46,000 

44^000 

47,000 

48^000 

49,000 

60.000 

51.000 

52,000 

63,000 

64.000 

66,000 

68,000 

67,000 

68.000 

00;  000 

00,000 

Q2.0OO 

04,000 

08.000 

68.000 

70.000 

72,000 

74.000 

70.000 

78,000 

80,000 

82.000 

84,000 

86,000 

88.000 

88^480 


HUmgaHUm 
perlndL 


Inch. 
0. 

.000183 
.000300 
.000407 
.000038 


.001000 
.001200 
.0012<I7 
.001333 
.001400 
.001433 
.001607 
.801700 
.001838 
.002033 
.00-2333 
.002700 
.003338 
.003707 
.004507 


.007233 
.006000 
.000000 
.010187 
.010607 
.011333 
.012607 
.018007 
.016000 
.010333 
.017833 
.019107 


.024833 

•  027400 
.080607 


.038607 

.042600 

.047407 

.0607 

.0033 

.0733 

.0067 


SoeoMaiTtt 

eloagatloD 

perinch. 


JndL 
0. 

.000133 
.000167 
.000167 
.OOOICO 
.000167 
.000200 
.000200 
.000007 
.000000 
.000067 
.000033 
.000134 
.000133 
.000133 
.000200 
.000300 
.000367 
.000633 
.000434 
.000800 
.000760 
.001034 


Pensaneot 
set. 


.000707 
.001000 
.00U07 
.000500 


.001334 

.001000 

.001333 

.00(833 

.001500 

.001334 

.003180 

.002600 

.00.'507 

.003167 

.003333 

.004707 

.003833 

.004907 

.009238 

.0006 

.0100 

.0234 

.0260 


OL 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Smcceflsire 

permanent 

set. 


Inch, 


0. 


Bein»r1cs. 


Initial  load. 


Elsstio  limit. 


Tensile  strength. 


QonoTttl  nummarif. 

&;flF«^ 7.8M0 

jftraiMss 17.08 

TMlestren^perMnaretnehofoTigfaialBeotlon ponods..    88,480 

uattellQit  per  square  tneh  of  oiiginal  Motion do....    89,000 

{wation per  inch  after  roptore inch..    0.1800 

S?8atloB  per  inch  nndersMn  at  elMtio  limit do 001433 

aedoetion  in  diameter  at  point  of  mptnre do 124 

SfMioB  inareaaftwmptnre^peroentam  of  original  aeotlon 41.9 

jMition  of  mptnre l"ftomneck 

S«*etflr  of  Broken  sarfiMO tilky 

>S[0tte€riB0hOTetlOIM ,..„„ «.20%''.17,".U 


TESTS  OF  IBON,   STEEL,   AKD  OTHEB  MATEBULS.  479 

So.  3370. 
Marks,  ij*  ' 
Diameter,  ".560. 
Sectional  area,  .246  square  inoh. 


b(taBClkp*riaBal«l»<ihof«isbulMCitlom poimda..    8^170 

itlWtpaanianbiAofoil^DdMcUoD do  ..     W.DOa 

Xtepaitec&aAarnptna taoh..    M8M 

rutapKlnaliBadwnntB  at  elMtia  limit do ooisss 

Mtatadi^wtarMpdntatiiiptDn d» 140 

mm  I> Kta afHc  iiiiilaiiiiiiw  i  whim  iif  iiiIiiImI  ■iiiiHiii •---       4S.7 

lOBotnptan "Mbonv^ 

•cMta(ln«kMMirtM* ■„-;!■;,■,;% 

r    ■  iif  lii>  iiiillwi ".llt,''.U;'4l 


480 


TESTS   OF  IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  761, 

Marks,  %V 

Length,  6''. 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 


TotaL 


Poundt. 

600 

2,500 

{,000 

7,500 

10,000 

12,500 

15,  <K)0 

17,500 

18,000 

18,600 

19,000 

19,500 

30,  OW 

ao,6uo 

21,000 
21,500 
22,000 
82,600 
23,0<0 
23,600 
24,000 
24,500 
26,000 
25,600 
26,000 
42,480 


Per 

Inol 


100 


Pcundt. 

1,000 
6,000 
10,000 
15,000 
20,000 
26^000 

ao,ooo 

36,000 
30,000 
87,000 
88,000 
88,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40,000 
60,000 
51,000 
62,000 
84,800 


CoinpreB' 
don 


inol 


r 


Inch, 
0. 

.000100 
.000207 
.000400 
.000607 
.000738 
.000000 
.001007 
.OOilOO 
.001138 
.001167 
.001200 
.001267 
.001367 
.001467 
.001700 
.001967 
.002267 
.002067 
.003138 
.003800 
.004438 
.006000 
.006000 
.006033 


SuooeadTe 
oompres- 
■ionper 


JfidL 


0. 


.000100 
.000167 
.000188 
.000167 
.000106 
.000167 
.000167 
.000088 
.000038 
.000084 
.000033 
.000067 
.000100 
.000100 
.000288 
.000267 
.000300 
.000400 
.000466 
.000667 
.000633 
.000667 
.001000 
.000838 


Pennanent 
aet. 


^L^WOwt 


0. 
0. 

0. 
0. 

0. 
0. 

0. 


SnooeeaiTe 

permaoeiit 

aet 


Inch, 


0. 


Bemarka. 


Initial  load. 


Blaatic  limit. 


Ultimate  atrength. 


Failed  by  triple  flexure. 


TESTS  OF  mON,  STEEL,  AND   OTHBfi  UATBBIAL8. 

No.  752. 
Harks,  %\' 
Length,  5". 
Diameter,  ".798. 
6«ctiODal  area,  JtO  sqoaie  inob. 


^""'-^  L 

iS^ 

■ffir 

XtMAa. 

ToUL 

'•-^— 

Ftrndt. 

p»«iA. 

000100 
OOUM 

Odua 

oau87 
00 16a 
•oiia 

<Kr20» 

ottjon 

001I«T 

006W7 

•O01S7 

OCTSW 

.0001*0 

:SS 

-oooior 
.oooin 
-oMitr 

.MOIOO 

;ooora> 

"0*07M 

0. 
0. 
0. 

•. 

Q. 

/-■ 

iMttUkmd. 

&000  '      M,cm  1 

T,Me            15,000 

i?ooo         80,00*  ! 

mw*            87.000 

Soio         nCooo 

U.iOO            n.WM 
Id.OOO            4ft  000 

1 

Cooo         4i.ooo 

aooo   ,      40  aoo   1 
am         4T.0OO 

U.(M    1         4&000     ' 

cm  '     uiSSS 

JtK     -- 

1 

Failed  by  triple  flexoie. 
H.Ex.16 31 


482 


TESTS   OF   IRON,    STESL,    AND   OTHER   MATERIALS. 


Marks,  gS? 

Length,  5^^ 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 


No.  7S3. 


AppUad  loads. 

ComprM- 
inch. 

SnooMtiTe 

oompr«e- 

aionper 

S&on. 

PermaiMint 

SoooMsiTe 

p«nBanant 

set. 

Renarka. 

Total. 

P»sqiua<6 
Inofa. 

Fovndt, 

600 

2,600 

5.000 

7,500 

10,000 

12.600 

16,000 

17,500 

20.000 

22,500 

28,000 

i    28,500 

24,000 

24,600 

2^ooo 

25^600 

20,000 
20,500 
27,000 
27,500 

28,500 
20.000 
20.600 
80,000 
80.500 
81,000 
81,500 
82,000 
82,600 
88,000 
83,600 
84.000 
84,600 
86,000 
42,800 

Mttndb. 
1,000 
6,000 
10,000 
15.000 
20,000 
25.000 
80,000 
86.0UO 
40,000 
45,000 
40.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68.000 
54.000 
56.000 
60,000 
57,000 
68,000 
69  000 
00.000 
01.000 
02,000 
03,000 
04,000 
€6.000 
06,000 
07.000 
08,000 
00.000 
76,000 
84,000 

0. 

.000100 
.000207 
.000488 
.000000 
.000707 
.000038 
.001100 
.001207 
.001600 
.001538 
.001000 
.001007 
.001700 
.001738 
.001767 
.001888 
.001800 
.001007 
.002007 
.002:^ 
.002838 
.002500 
.002607 
.008000 
.003338 
.008738 
.004100 
.004600 
.004838 
.005600 
.006000 
.000400 
.000938 
.007388 

0. 

.000100 
.000107 
.000100 
.000107 
.000107 
000100 
000107 
.000107 
.000288 
.000038 
.000007 
.000007 
.000088 
.000038 
.000034 
.000060 
.000087 
.000007 
.000100 
.000138 
.000138 
.000107 
.000107 
.000838 
.000338 
.000400 
.000307 
.000400 
.000438 
.000507 
.000400 
.000600 

.ooa^ 

.000400 

JfMft. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 

0.    - 

Initial  iMd. 

1 

1 

ElasUo  Umit 
TTltimate  alnnslii. 

Failed  by  triple  flexure 


TESTS  OF   IBON,  STEEL,  AND  OTHER  tfAXEKlALtl.  483 


Ho.7Si. 


r 
X 


i 


Marks,  ?g^ 

Length,  5^. 

Diameter,  ".798. 

Sectional  area,  .50  square  indL 


AiipUed  kMMto. 

Comprw- 

"ST 

• 

B«eeeMhr« 
eompre** 

Vttmaaumt 

8llOO0MnT6 

peimuieDt 

Ml 

^ 

TfML 

PerMiun 

500 
t.808 

5i080 

7.  SCO 

18^000 

1^608 

li^OOO 
17,508 
98,000 
9^500 

\    93.500 
94,008 

94,508 
25,000 
25,600 
26,000 
28.500 
27,000 
27,500 
28,088 
2^580 
28^000 

1    181800 

touo 

8^008 
18.888 
16^880 
911880 
98^000 
88,000 
86^008 
48LO0O 
45^008 
48,000 
47,008 
48,000 
48.008 
50,000 
51,000 
89,000 
68,000 
64,000 
66,000 
58,000 
67,000 
58,800 
68I18O8 

OB  OAO 

Imtk. 

OL 
.080100 
.000287 

.000800 

.800787 
•880888 
.80UOO 
.001287 
.801407 
.001500 
.001588 
.001888 
.001788 
.001800 
.001888 
.009UO7 
.002287 
.802638 
.003100 
.008838 
.004287 

.008887 

0. 

.880100 
.000187 
.000188 
.800187 
.000107 
.000188 
.800107 
.000107 
.000900 
.000033 
.000038 
.000100 
.000100 
.000007 
.000133 
.00UL34 
.000900 
.000808 
.000487 
.000438 
.000734 
.000788 
.000888 
.000884 

Jma. 

OL 
0. 
0. 

8. 
0. 
0. 
Oi 
0. 
0. 

8. 

Initial  k«d. 

• 

IOmIIo  limit 

• 
intimaie  strangth. 

.•••«•.••«•• 

1    £898               OB.  MA 

1       B^*^ 

Paiied  by  triple  flexure. 


TESTS   OV  JBON,   STEEL,    AKD  OTUEB   UATEBIALS. 


Length,  S*'. 

Diameter,  ".798. 

Seotioiial  area,  .60  square  inch. 


T«-. 

^"iSr* 

iVMb. 

p,„„j, 

M,«00 

r.-z 

EIuUollBilt. 


.K)0533 


Failed  by  triple  flexoie. 


n 


^--- 


---I 


H  Ex  No  16  50 J. 


TESTS   OF   IRON,    STEEL,    AND    OTUKK   MAIEKIALS. 

No.  3377. 

Marks,  S|?,i 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


4bu 


Applied  londB. 

EloDKAtion 
per  inoh. 

Saeeemire 

uloimatioD 

per  inch. 

Prmuieiit 

SaeceMlTe 

permaiieiit 

■et. 

BMBorka. 

ToUL 

ParsqaAre 
in  oh. 

Ptomdt. 
280 
1,250 
11500 

8.756 
5,000 
6,25C 
7,500 
a  750 
10.000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,OUO 
12,250 
12.500 
1^750 
13.000 
13.250 
13,500 
13,750 
liOOO 
14.250 
li500 
14,750 
1S.C<N> 
15.500 
10,000 
10^500 
17,000 
17,500 
18,000 
18,500 
10.000 
10,500 
20,000 
20.500 
11.000 
21,500 
22,000 
S3;  500 
1^970 

Povndi, 
1,000 
5.000 
10,000 
15.0CO 
20.000 
25.000 
80,000 
85.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
40,000 
50.000 
51,000 
62,000 
53,000 
54,000 
56.000 
56.000 
57,000 
58,000 
60.000 
60,000 
02,000 
64»00O 
06,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,600 
86.000 
88,000 
00,000 
01,880 

0. 

.000107 

.00(1333 

•  OOOStiO 

.000067 

.000833 

.001000 

.001167 

.001338 

.001367 

.001400 

.001467 

.001500 

.001567 

.001000 

.001633 

.001667 

.001700 

.001707 

.001067 

.007367 

.007867 

.008800 

.000333 

.010267 

.011567 

.012500 

.013833 

.014167 

.015888 

.017700 

.010938 

.022067 

.024600 

.027383 

.080000 

•  088388 

.080067 

.040607 

.045000 

.061900 

.0907 

.0067 

.0600 

.1207 

Inch. 
0. 

.000107 
.000106 
.0U0I67 
.000107 
.000166 
.000167 
.000167 
.000166 
.000034 
.000033 
.000007 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000067 
.000200 
.005400 
.000600 
.000933 
.000533 
.000934 
.001300 
.000933 
.000833 
.000834 
.001606 
.001867 
.002233 
.00:>134 
•002438 
.002833 
.002667 
.003333 
.003384 
.004000 
.004033 
.009000 
.0058 
.0100 
.0188 
.0407 

IneK 

0. 
0. 
0. 
0. 
0. 
0. 
Ol 

6l 

InitlAlhMd. 

BImUo  Unit 

TenaUe  Btrongth. 

^■iOe strength  per  sqnaroliieh  of  original  Motion pound*..    01,880 

gaeik  Hmit  per  aqn we  ineh  of  origlnnl  lectlon do —    50,000 

£^|[|fraoB  per Inoh  after raptore inch..    0.2000 

nj^gatleoperinehniideratndn  nt  elnstio limit do  ...  .001767 

wienm  in  diameter  nt  point  of  raptnre do 164 

J^wMtlon  in  KTpa  after  rapture,  per  oentam  of  original  eection 40.7 

^tienofmptQio 1".46  ftrom  neck 

ilmeter  of  broken  anrfboe "Uky 

.• ''.14,«.85»,'U1 


lob  TEbTS    UK    lUUN,  fi'I'EKL,  AND    OTIIUE    UATEBIALB. 

Ho.  3378. 

Marks,  ^^l 

Diameter,  ''.564. 

Sectional  area,  .26  sqaare  Inoh. 


IS.  CM 

to,o«o 

U,0(N 


80.  OM 
S3,  POO 
84,000 
88,000 

88,000 
B&MO 


Otneral  m 

BpeoIfloKiaTl^ , 

iMuila  atreiwtti  per  iqiun  Inali  of  orlcliial  Matioii .............pMoil 

Bbatle  limit  par  Hiureliicb  of  orl|tlDj  KiiUoa '..da  . 

Xtimgltlon  per  iDcb  «fterniplnre .. ;...tDOl 

BloDRatiaD  pet  loob  under  Btnln  >(  eUaHo  Umlt ............do.. 

BedDoUon  In  dlimoler  »t  point  o(  rnptnre do. 

Bcdnctlim  In  ana  after  mptuie,  pec  oentam  ol  oilglnil*  eotiao— ... 

Poiltian  of  rnptare ....„.1"JS 

CbuMter  of  broken  anrfitm . 

nansatknot  InohMOtlou ,.,,„ 'Jl^ 


TBST8  OF  IBON,  STEEI.,  AND  UTUEB   HATEBULS. 

Ko.  3378. 

Marks,  i«|^g 

Diameter,  ".564. 

Sectiooal  area,  3&  square  inch. 


k  of  ailalDal  Motka ^ pomiili..    M,RM 

•riClulwiedoB do  ...    «.«» 


Ma  pu  ImI  Ular  inptiin 

-•'—---  •-  ■' -ler  (train  1. 

It  potat  of  nptore. 


cU«  (■  ■»«  tftar  TopWra,  per  nBtoiD  of  oitgiul  HeUa 
too/ nptDn 


tWu 

".lap,  ".u, -ui 


488  TESTS  OF  IBON,    BTUEL,    AND  OTHEB  MATEBUL8. 

Harka,  ^^i 

Diameter,  ".664. 

Ueotiooal  area,  .26  sqaare  inf^b- 


T«Billa>kMgap«r«vDV«ta<AofoTlcliulMatlea 

XlMtlaUiiiltpasqaantDehar«d(liudMotlao 

BlonKMioD  pertnab  kTMrrnptsTe 

BoDKRtlon  par  tDBb  nmdHT  Uraln  >t  elutlo  limit 

Bsdoollaii  Id  dlaineMr  M  point  of  niptare 

Bednolioa  in  kns  mtur  roptora,  pw  oaotom  of  orifioal  w 
PoattloD  of  roptnn 

CfaAnOtflTOf  DTDkOD  KirClhC*.*..............,..-... -.. 
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Ka.8381. 

Marks,  ^iV 

Diameter,  ".ML 

Sectional  area^  .26  sqaare  inoh. 


AppUedlooda. 

Bltmieatioii 
perineh. 

SaeoewlTe 

Mt. 

Sqoo6mIts 
permsnenl 

Mt. 

.-. 

IMd. 

Peraqnatn 
IncD. 

elonsAUon 
per  Inoh. 

PraNdt. 
260 
1.280 
2,000 

8,750 
6.000 

6i^50 
7.500 
&7S0 
16,000 
10.250 
11^500 
10^750 
U.00O 
11,250 
11,500 
11,750 
18,000 
12,250 
12,500 
12,750 
18,000 
18,250 
18,500 
18,750 
14,000 
14.250 
14,500 
14.760 
16,000 
16^500 

ifl^eoo 

16;  500 
17,000 
17,600 
18,060 
16^500 
16,000 
16,500 
20.000 
28^600 
81,000 
81,600 
21.810 

Fiownd$, 

tooo 

5.000 
10.000 
15.000 
20,000 
25,000 
80.000 
85.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.000 
51,000 
52,000 
53,000 
54.000 
66,000 
66,000 
57,000 
68.000 
60.000 
00.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76.000 
78,000 
86,000 
82.000 
84,000 
86,000 
87,860 

Jm*. 
0. 

.000188 
.000300 
.000500 
.000667 
.000833 
.001000 
.001167 
.001333 
.i01367 
.001400 
.001433 
.001500 
.001533 
.001633 
.001267 
.007607 
.00K567 
.009400 
.010067 
.011000 
.011833 
.012767 
.013733 
.014567 
.015333 
.016500 
.017667 
.019033 
.021100 
.023500 
.0260C0 
.039000 
.082107 
.036060 
.039660 
.044238 
.049688 
.0607 

.0788 
.6967 
.1460 

/Mft. 

0. 

.000188 

.000107 

.000200 

.000167 

.600166 

.000107 

.000167 

.600166 

.000034 

.000033 

.000033 

.000u07 

.000033 

.000100 

.001634 

.004400 

.000900 

.000833 

.000667 

.000933 

.000833 

.000934 

.000966 

.000834 

.000766 

.001167 

.001167 

.001366 

.002067 

.002400 

.002500 

.003000 

.003167 

.003833 

.OOSMrO 

.004833 

.005f>00 

.606867 

.0666 

.0100 

.0284 

.0488 

Jim*.  - 
Ol 

61 
0. 
0. 

Ol 

0. 
0. 

0. 

Inth. 
0. 

TnlttoHooi. 

BlMttoUmtl 

• 

TflBdlo  itreDKtli. 



**""******* 

.....a... 

OmertU  ownimwy. 

teOiilnBgaipcraqiiareiiidioforictaialMettoii ponndo..    87.800 

BiitiellBlBperMiiAreiiiohoforlgbiarMettoii do  ...    45,000 

SAWtton  perineh  after  rapture inoh..    0.2867 

Bimgatieap(>rinehniider  strain  at  elnstlo  limit do 001638 

aodaetton  in  diameter  ai  point  of  mptnre « do 164 

MwtiM  in  area  after  mptore,  per  oentam  of  original  section 40.7 

PsrttiaaofnipiaTe -- 1".28  from  neck 

Cht-wtereffrrokenaorflMO ,r^- «  iil"!!'',? 

*B  pKknifindiaaolloM ~ — ".88*,''.2»*,".tt 
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TSSTS   OF  IBONy  STEEL,  AND   OTHEB  liATEBIAI^S. 


Marks,  ^iV 

Length,  &'. 

Diameter,  '^798. 

Sectional  area,  .50  sqaare  inoh* 


Ho.  700. 


Aiyplled  loads. 

OomprM- 

■ion  per 

incn. 

Buooeeaiw 

oompree> 

■ion  per 

Ijioo. 

PcraMMMt 
set 

BvMeMhre 
set* 

— 

TotaL 

Per  MQAre 
Inoli. 

Povndt. 
500 

2,500 
6,000 
7,500 
10,000 
12,500 
15,000 
17,600 
18,000 
18,500 
19,000 
19.600 
20,000 
90,500 
21,000 
21,500 
22,000 
22,500 
28,000 
23,500 
24,000 
24.500 
26,000 
25,500 
26,000 
40,680 

Povofkdt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000  * 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
81,860 

0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000933 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.  001267 
.001333 
.001333 
.001867 
.001400 
.001483 
.001433 
.001400 
.003233 
.007100 
.007433 
.007900 

0. 

.000100 
.000167 
.00U166 
.000167 
.000167 
.000106 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 

0. 
.000066 

0. 

.000084 
.000033 
.000033 

0. 

-.000038 
.001833 
.003867 
.00a333 
.000467 

OL 

0. 
0. 
0. 
0. 
0. 
0. 
.000088 

0. 

TnftialUMid. 

1 

UUatioliiiiU. 
Ultimate  atragW. 

.000088 

Failed  by  triple  fleznie. 
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No.  767. 

THametetj  ".798. 

Sectional  area,  JSO  sqnare  inetL 


AppUed  loud!. 

aloii  per 
inch. 

SneoMaiTe 
oonipra^ 
■km  per 

Permuienl 
•et 

SecoeMire 

permftDent 

■et 

Bemarlw. 

Tooio.  '••isr* 

600     1           1,000 
2^600    1           6^000 
&O0O    ■        io.«ia 

0. 

.000100 
.000287 
.000400 
.000667 
.000783 
.000900 
.001007 
.001233 
.001207 
.001300 
.001388 
.001307 
.001400 
.001433 
.001538 

.004088 
.006433 
.006107 

0. 
.000100 
.000167 
.000183 
.000107 
.000100 
.000107 
.0U0107 
.000100 
.000084 
.000038 
.000038 
.000034 
.000033 
.000083 
.000110 
.002400 
.001000 
.000500 
.000734 
.000700 

Oi 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

TnitUllond. 
SlMtic  limit 

9i  WMT 

7,600 
10^000 
12,600 
15,000 
17.600 
ttl  MMI 

16^000 
20.000 
26,000 
30^000 
38wO0O 
^A_oao 

•1    CAA                  ^A_  flflll 

*  *  *  * 

22,000 

28^600 
23,000 
2S,S0O 
24  000 
24,000 
2&,000 
28^600 
211000 

41.4M 

44^000 

45,000 
44lw000 

4T,  000 

4a«oo 

40.000 

6Op«00 
61,000 
52LO00 
02^040 

intimate  Htrength. 

FaUed  by  triple  flexure. 
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TESTS   OF   IRON,  STEEL,  AND   OTHEB   MATERIALS. 


No.  768. 
Marks,  U?li 
Length,  b". 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Comprea- 

siooper 

inon. 

SacooMive 

compno- 

■ionpor 

inon. 

Pennnacnt 
set 

SnooeetiTe 

permanent 

set 

• 

Remsrtn. 

1 

TotiO. 

PerMOttre 
Inon. 

PlMIMto. 

600 
2.600 

6,000 
7,600 
10,000 
12,600 
16.000 
17,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,500 
38,000 
28,500 
24,000 
24,600 
26^000 
26,600 
20,000 
26,600 
27,000 
27.600 
28,000 
41,760 

Powidt. 
1,000 
6,000 
10^000 
16,000 
20,000 
25^000. 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
40,000 
47.000 
48^000 
49,000 
50.000 
61,000 
62,000 
63,000 
64,000 
66,000 
66^000 
88,600 

21M&. 

a 

.000100 
.000300 
.000407 
.000083 

.000600 
.000907 
.001107 
.001333 
.001307 
.001400 
.001467 
.001500 
.001533 
.001507 
.001000 
.001088 
.001807 
.001700 
.001738 
.001707 
.002100 
.004838 
.006400 
.007383 

Xnok. 
0. 

.000100 
.000200 
.000107 
.000106 
.000107 
.000107 
.000200 
.000106 
.000034 
.000033 
.000007 
.000083 
.000033 
.000034 
.000033 
.000088 
.000034 
.000038 
.000038 
.000034 
.000333 
.002738 
.001507 
.000088 

a 

0. 
0. 
0. 
0. 

a 

0. 
.000007 

0. 

Initislload. 

Elastio  limit 
Ultimate  strengtlu 

"■."000007" 

Failed  by  triple  flexure. 
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1^0.  759. 


lOB,  J 
MT»0 

s^^«ttieter,  ''.798. 
^^^^<tMOJMtl  area,  .1 


ooo 

S,04N> 
10.CMW 

sow  ooo 

«^222 

'AO,  ooo 

i:ooo 


Comp] 
•ion 


Ine] 


r 


0. 

.000100 
.000207 
.000483 
.000000 
.000707 
.000033 
.001100 
.001300 
.001307 
.001400 
.001433 
.001407 
.001500 
.001607 
.001000 
.001700 
.002683 
.004107 
.006007 
.000007 
.000800 
.007400 


SooeeMlTe 

oomprM- 

■aonper 

inen. 


JndL 
0. 

.000100 
.000107 
.OOOICO 
.000107 
.000107 
.000100 
.000107 
.000200 
.000007 
.000038 
.000038 
.000034 
.000083 
.000007 
.000038 
.000100 
.000638 
.001834 
.001600 
.000400 
.000733 
.000000 


>»Ued  by  triple  flexure. 


PenuuMDi 
•eft. 


^IMM. 


0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 


SoooeaalTe 

pemi»n«Dt 

■et. 


Inch. 


LoltUlliMid. 


Xla^tlo  Uait. 


xntfmftle  Btreagth. 


y 


194  TESTS   OF  IRON,  STEEL,  ASD  OTHEB  lUTEBU 

Ko.  760. 

Marks,  i'^i 

LoDgth,  5". 

Diameter,  ".798. 

Seotional  area,  .60  square  inch. 


AppU^lo^. 

COB>p>M. 

^F 

FmnuneBt 

aaoceHiTe 

Ttttal. 

'-a- 

W 
iSSS 

as 

SI  OM 
S2.G00 

li 

1 

42.  COO 

u.o» 

S:iB 

BLMO 

0. 

.oooon 

:<)O0M» 

.001M7 

!  001838 
.001887 

:  001781 

ioesuo 

ioDooe? 

:» 

.000107 

:SS 

.000107 
.OO01M 
.000034 
.000031 

:isr 

.000307 

0. 

o! 

0. 

o! 

0. 

«. 

a 

InitUhM 

Failed  by  triple  flezore. 


t3  JToo^tS 


H  Ex  No  16  50. 1. 


7£8T8  OF  IRON,    STEEL,    AND   OTHE&  MATEBIAL&  495 


▲  BOOPa 


^ 


X.    „.  Fo.2811. 

"^Warea,  JX  agnare  indi. 


Sao4MMhre 

elonntioii 

parlach. 


.000184 
.000150 

.oouiee 

.000150 

.000184 

.000168 

.000184 

.000160 

.000183 

.000033 

.000034 

.OfW033 

.000050 

.000033 

.000067 

.000060 

.000100 

.000183 

.000334 

.000816 

.001000 

.001250 

.001417 

.001500 

.001500 

.001500 

.001500 

.081667 

.001666 

.001834 

.001833 

.001833 

.003167 

.002167 

.002383 

.002500 

.0040 

.0038 

.0034 

.0038 

.0007 

.0060 

.0100 

.0884 

.0108 


PeniUHient 


Jim*. 


0. 

0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 


SuoooMlTe 
p«nnaiieii( 


Inch. 


Initial  load. 


Elastic  limit 


TonsQo  atraiiKlb. 


GoMoroI  twnmary. 


>•••«•••••« 


^      ..  .»»- -* * ~ ZIZZ^ XntCkk  of  ori|(iiial  Mctlon. ................... ..............poQiids.. 

^fi«^\SiI^^  ^^  °'*«*^  •**®*'^^ ^v 


7.8418 
24.88 

110,040 
67,000 
0.1287 

.001800 


^^^^S2iS^pSS^o«"^P*°"  do 104 


1".6  from  nook 
silky ;  aliffbtiy  srannlar  at  the  oireamforeiioe 
.\ ^U,  «.28*,  ".U,  'MO,  ".08,  ".07 


496  TE8Ta  OF  IBON,  STEEL,  AHD  OTHEE  J 

No.  2797. 

Marks,  '"^j^ 

Diameter,  ".564. 

Sectional  area,  .26  Bqnare  Inch. 


Elmiatlo 


ea.ow 

M.OOD 
«3,000 


8pMlAe  fnrllj  *#„..,.,••*. ,,•.,.._,__ —....•.•.••••••.. 

Ttndlt  itnoith  p«r  cqiun  toeh  of  orlcljia)  moUod 

nulla  llnlt  par  Hiun  Inoh  of  orlgtml  Motion. 

SoBKBtlaB  par  biob  ■ftoT  nptoTs 

ElmgMlod  p«r  Inch  Diidor  amlD  M  alaatlo  IlmU 

BadnotioD  Ik  diuoetar  M  polDt  of  Tnpure « , 

~  '    tloD In >rwanai raptoTe,  par  o<n(BB of  mginal aeotloD 

star  of  brokai  aorthaa ...lu. 

UtaBof  laataMotloaa _ ...".11 
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^, 


^al  area,  .25  sqaare  inch. 


UTo.  2812. 


inch. 


1,000 

s,ooo 

10,000 
IS,  000 
20.000 
25,000 

XKOOO 

351000 

40,000 

45.000 

50,000 

51,000 

52,000 

53,000 

54,000 

55,000 

56,000 

57,  COO 

58,000 

60,000 

00.000 

IB,  000 

M,000 

e6,ooo 


70,000 

78,000 

78,000 

80,000 

82,000 

84,000 

80,000 

88,000 

90,000 

00,000 

04,000 

90,000 

100,000 
l<tt.00O 


"  0817 
.1200 


.000117 
^00€J'2S3 
.  €>00^50 
.  000017 
.  0007H3 
.  004>»30 
-.  (HIIX17 
.  OOI2B3 
.  0«^14457 
.  001633 

.  Ot»17€J7 
.  04y  I  7*^3 

' 0030G7 

:  o  ^^r^i^ 

,  O  JOO.S3 

.  t>070l7 
003633 

:ui3«23 

.0 15333 

.  Oi>15«7 
.  0-3-43OO 

.  oire4i7 

.02»l«3 
.  0327i>0 
033833 
.0383 

.04I»0 

.0517 

.03«3 


SacceMive 

eloDgation 

per  inch. 


Inch. 
0. 

.000117 

.00U166 

.000167 

.000167 

.000166 

.000167 

.000167 

.000166 

.  000184 

.000166 

.0(0017 

.000033 

.OUU084 

.000016 

.000107 

.001350 

.000687 

.000566 

.000550 

.000517 

.001417 

.  001616 

.  001617 

.001800 

.  0'J1683 

.  001750 

.003184 

.00158-1 

.002117 

.  001917 

.  00->766 

.003.567 

.003083 

.  00 J4C7 

.0067 

.0067 

.0066 

.0084 

.01.'» 

.0383 


•eL 


Inch, 


0. 


SacoeaaiTo 

permanent 

aeL 


000017 


Ramarka. 


Initial  load. 


.000017 


Slaatio  limit 


TeuaUe  atrongth. 


General  summary, 

ft ^'■"""■l^Wi^itteli  of  oriflfin»l«eoUou ponnds..  102,000 

•te€»«^P©«  "^TiSoli  of  original  eeoUon do...    54.000 

"^"KS^t^dl^^"^.*'^******"'^' 2« W1783 

p«TiBcnt«u*      -rtint  o*^  rapture do 141 

oUonindMHi««»i^  p^jP  centum  of  original  aectlon ^^ 

*'"*^I?!t^ S"fromneck 

tioaofri»toro..-._--    ^j,^^ 

—-.naotar  of  oTOKon  ••»■  •--^                                                                         i/ao  // 12  "35*  «  14  "  \i  "  do 
^S^^tiwiofincbBOOttona  --^ w,     l-,     «>  .     i*.     11.     «» 

H-  Ex.  16- ^2 
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Jkr^  Ko.  2812. 

•^^'^er,  ".564. 

^ooal  area,  .25  square  inch. 


51.500 

:s^oo0 

«-<^aoo 


40,000 
4S,000 

5UOOO 
&2,0€P0 
53,000 
5^000 

^'^^^ 

n2,ooa 
^,o€^o 

68,000 
78,000 

82.522 

04  000 

«^222 
»<>'222 

^?22 


SloiiCBti<w 
per  inch. 


1,000 

s^ooo 
10,000 
15^000 

20,  0€90 
Z5,000 
20,000 
SS^OOO 


Inch, 
O. 

.000117 

.00028? 

.O004S0 

.000617 

.  OO07K3 

.000950 

•.  001117 

.  00 1283 

.  CHI1467 

.  001633 

.  OO1G50 

.  iK>1083 

.  OlMTO? 

.001783 

.00195J 

.  003100 

.003907 

.  O  )4'.33 

.  O  J50S3 

.  o<»rM)00 

.  <)O70l7 

.008633 

.010250 

.  0 12050 

.U 13633 

.015383 

.Ol7«67 

.019450 

.021567 

.024500 

.  OC6417 

.029183 

.032750 

.035833 

.03ai 

.0400 

-0517 

.0583 

.06«7 

,0817 

.1200 


SncoeMhre 

eloD|>ation 

per  inch. 


•Bent 


aek 


I 


Inch, 
0. 
.000117 

.00U160 

.000167 

.000167 

.000166 

.000167 

.000167 

.000166 

.OOtllSl 

.000166 

.0(0017 

.000033 

.0UUO8A 

.000016 

.000167 

.001350 

.000667 

.000566 

.000550 

.000517 

.001-117 

.001616 

.001017 

.001800 

.001583 

.001750 

.002484 

.001583 

.  0021 17 

.032033 

.001017 

.  0J2766 

. 003567 

.003083 

.00J407 

.0067 

.0067 

.0066 

.0084 

.0150 

.0383 


Indi, 


0. 


0. 


SnooesaiTo 
permaBent 

Mt. 


Ineh, 


0. 


Initial  Bond. 


.000017 


000017 


SlMtio  limit. 


Tensile  ■trength. 


GtiiMral  Bummary, 

7.8424 

"11 22.90 

oaaJure  ^<'lj'o^<^^^<f^'>*l  "^^'^t**" pounds..  102,000 

^    x*i»«.MMtiinoli  of  original  section do...    54,000 

i]Sr\SwKtter  rapture *. inch..    0.1500 

"^*^^S  taSi  tMider  strain  at  elastic  limit do 001783 

» \r%>anMier a*  potntofrapture.....  ...  ...     .. do....       .141 

Vn  MHOS  after  rapinre,  per  centam  of  original  section 44. 6 

iruvtaire y  from  neck 

of^foken  siirCMM» silky 

Bof  Inch  sections ".09,  ".12,  ".35*,  ".14,  ".11,  ".09 

H-  Bx.  16 32 
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No.  2789. 


Marks,  ^T^i^ 

Diameter/''.564. 

Sectional  area,  J2S  square  inch. 


Applied  load*. 


TotiL 


Pert 
inc; 


iCnutfe 
en. 


Pminda. 

250 

1,250 

2,500 

3»790 

5^000 

6^290 

7.500 

81750 

10.000 

11,250 

12,500 

12,750 

13.000 

U.2S0 

13.500 

13.750 

11.000 

li2S0 

14.500 

14«750 

15,000 

15,500 

16.000 

Ifl^SOO 

n.eoo 

17.500 
18,000 
18,500 
19.000 
10,500 
20,000 
20,500 
21.000 
21,500 
32,000 
22.500 
23.000 
23.500 
34,060 
2i.S00 
25,000 
25,500 
25,  OM 


PoundM. 
1,000 
5.000 
10,000 
13,000 
20.000 
25.000 
SO.  000 
85.000 
40.000 
45,000 
50,000 
51,000 
52,000 
53.000 
54.000 
55,000 
50.000 
57.000 
58.000 
50.000 
00,000 
82.000 
M,nOO 
00.000 
68.000 
70,000 
72,000 
74.000 
70.000 
78,000 
80.000 
82,000 
84,000 
80,000 
88.000 
00.00O 
02.000 
04.000 
90,000 
08,000 
100,000 
102,000 
103,900 


ElonnHon 
per  moh. 


IndL 
0. 

.000183 
.000317 
.000167 
.000650 
.000817 
.001000 
.001167 
.001338 
.001500 
.001683 
.001717 
.001750 
.001817 
.001850 
.001867 
.  001917 
.009000 
.002167 
.002367 
.002833 
.007500 
.OOOOUO 
.010500 
.012000 
.013667 
.015333 
.017167 
.019000 
.021000 
.023000 
.025833 
.027667 
.0317 
.0333 
.0867 
.0417 
.0167 
.0517 
.0583 
.0638 
.0767 
.1133 


Snooeeefye. 
elonftAtlon 
per  iaeh. 


0. 

.000133 

.000184 

.000150 

.000183 

.000167 

.000183 

.000167 

.000166 

.P00167 

.000183 

.000034 

.000088 

.000067 

.000033 

.000017 

.000050 

.000063 

.000167 

.000200 

.000466 

.001067 

.001500 

.001500 

.001500 

.001667 

.001666 

.001834 

.001833 

.002000 

.002000 

.002333 

.002334 

.001033 

.0016 

.0034 

.0050 

.0050 

.0050 

.0066 

.0050 

.0184 

.0366 


Pervuuieiit 


SooeeaeiTe 

pemiMient 

set. 


0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 


inch. 


.oooon 


ATCQMv 


Initial  load. 


.000017 


Biaatiolifflik 


Tonaile  strength. 


General  summary, 

|9edfle|»Tity 7.8488 

MaMn : 22.14 

vasOe strengtii  per  square  inch  of  original  seotion pounds. .  108. 960 

wjsitio limit  per  sqnare  inch  of  original  seotion do —    66,000 

AiBKaUonper  inch  afler  rapture inoh..    0.1517 

aiguwtion  per  inch  nnder  attain  at  elaatio  limit do 001917 

Mdaction  in  diameter  at  point  of  rapture do 151 

aMactioB  in  area  after  rupture,  per  centum  of  ori;;ina]  section 47.3 

jowwi  of  rupture ".9ftx>mneck 

Chsi  4eter  of  broken  surface silky 

■«  ^tionof  inch  sections • ,..".33*,  ".12,  ".11,  ".14,  ".11,  ".10 
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NEW  HOOP. 


Marks,  "gi^ 

Diameter,  ".564. 

SeetioDal  area,  .25  square  inch. 


No.  3005. 


Applied  liMda. 


Total  i^-^.-ar* 


1, 

7,m 

1,750 
M,IM 
1I,2S0 
U.8M 
11.780 
U.000 
13,250 

ii,sio 

13.780 
14,000 
14.250 
14.800 
14.780 
15^000 
15^500 
18.000 
ti^SOO 
17.000 
17.800 
U^OOO 
U^SOO 
1^000 

u^soo 
sa^ooo 
atsoo 

31,000 

&»• 

2X.O0O 
22L600 
23^000 
28,800 
34,000 
2<800 
2^010 
2^800 
21.000 


1.000 
5.000 
10,000 
15.000 
20,000 
25.000 
80.000 
85,000 
40.000 
45,000 
50.000 
51.000 
52.000 
53.000 
54,000 
55,000 
50^000 
57,000 
90,000 
50,000 
00,000 
02,000 
64.000 
05,000 
08,000 
70.000 

r2, 000 

74.0UO 
70,000 
78,000 
80,000 
ft2,000 
84,000 
80.000 
88,000 
00,000 
02.000 
M.000 
80.000 
86.000 
100,000 
102.000 
103,000 


Bloo|(Stl<ni 
per  inch. 


0. 

.000107 
.000333 
.000517 
.000083 
.000860 
.001033 
.001200 
.001383 
.001550 
. 001717 
.001783 
.001833 
.001807 
.001800 
.001950 
.001083 
.002ia) 
.003117 
.004167 
.005833 
.007588 
.000167 
.010583 
.012107 
.013750 
.015450 
.  0172u0 
.019000 
.021000 
.023000 
.O^fdOOO 
.0.>7417 
.0.0000 
.0330S3 
.035500 
.639167 
.0433 

.osoo 

.0530 
.0033 
.0750 
.1000 


SueoenlTe 

eloDgation 

perlnch. 


Inek. 
0. 

.000107 
.000108 
.000184 
.000100 
.000167 
.000183 
.000107 
.000183 
.000167 
.000167 
.000006 
.000050 
.000034 
.000033 
.000050 
.000033 
.000200 
.000034 
.00*050 

.ooioeo 

.001750 

.001684 

.001416 

.001584 

.001583 

.001700 

.001800 

.001750 

.002000 

.002000 

.002000 

.002417 

.002583 

.003083 

.  002)17 

.003667 

.004133 

.0067 

.0050 

.0083 

.0117 

.0250 


'PemHUMBt 


Indi. 


0. 
0. 
0. 
0. 
0. 
0. 


.000038 

.000007 


SaooMtWe 
permuient 


^  vWNv 


a 


0. 


000038 
!  000084 


InKUilloM. 


ElMtioUmlt. 


Tensile  streng: 


General  tvmmarif, 
gnetikf 

■trength  per  aqaare  inch  of  original  section poands. 

UanitpOTMaare  inch  of  original  section do 

perincli 


Sifter  mptnre inch 

^twaper  Inch  nnder  strain  stelsetio  limit do.. 

y»  to  diameter  at  point  of  mptare do. . 

f^PHuts  ia  area  after  raptans,  per  centum  of  original  section 

Jgwjef  rmptore    l'M5fromneok 

rf^'s^terof  broken  snrfkee granular;  ailkv  spot  at  circumferonce 

"-gitian  of  inch  sections ".07,":08,".09,".08,".16»,".lt* 


7.8407 

20.81 

103,  600 

56,  (KK) 

0. 1017 

. 00108 { 

.O&l 

21.4 
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TE8TS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 


Marks,  ^^^»j^« 

Diameter,  ".564. 

SeotioDal  area,  .25  square  inch. 


THIRD  HOOP. 

No.  3075. 


Applied  loads. 


Total. 


P<mnd9, 
350 
1.2fi0 
2.500 
8,760 
6,000 
8,250 
7.500 
8;  750 
10,000 
U,850 
12,500 
12.750 
13,000 
13,250 
18,500 
18.750 
14,000 
14.260 
14.500 
14.750 
15,000 
15)500 
10,000 
18.500 
17.000 
17.500 
18.000 
18.500 
19.000 
18,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
28,000 
23,500 
24,000 
24.500 
25,000 
25,280 


Per  Mnare 
iDon. 


Potmdf. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
36.000 
40,000 
45.000 
50.000 
51,000 
52.000 
63.000 
54,000 
55.000 
58.000 
67,000 
68,000 
60,000 
80,000 
62,000 
84,000 
86.000 
88,0  0 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
92.000 
94.000 
08.000 
96,000 
100,000 
101, 120 


Elongfttion 
I>er  inoh. 


0. 

.000188 
.000300 
.000467 
.000860 
.000817 
.001000 
.001187 
.001388 
.001487 
.001687 
•  .001887 
.001700 
.001738 
.001787 
.  C01817 
.001850 
.001883 
.003833 
.004883 
.007600 
.009187 
.010667 
.  012167 
.013687 
.016687 
.017500 
.019500 
.021338 
.023500 
.025638 
.028338 
.031000 
.0350 
.0383 
.0438 
.0483 
.0517 
.0800 
.0883 
.0833 
.1100 


SaooBMiTe 

elonntlon 

periDoh. 


Inch. 

0. 

.000138 
.000187 
.000187 
.000183 
.000187 
.000183 
.000187 
.000188 
.000134 
.000200 

0. 

.000083 
.000033 
.000034 
.000050 
.000038 
.000038 
.001950 

.  onooo 

.002867 
.001667 
.001500 
.001500 
.001500 
.002000 

.ooi8;i8 

.002000 

.001883 

.002187 

.002333 

.002500 

.002887 

.0040 

.0038 

.0050 

.0050 

.0034 

.0063 

.0068 

.0150 

.0387 


Penaaaent 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


8aoe«Miv« 

pemuuient 

•ek 


0. 


Jnek. 


Benarkt. 


IiiitiAnoad. 


>  Elaatic  limit 


Tenaile  sireogtii. 


G^Mral  summary. 

Specific  gravity 7. 

aari 


irdneas 


Tensile  strsDf^h  per  square  inch  of  oriidnal  section povids 

Elastic  limit  per  sqnare  inob  of  original  section do . . 

Blongation  i>er  incii  after  mptare inch 

Elongation  per  inch  nnder  strain  at  elastic  limit do  ...  .0 

Redaction  in  diameter  at  point  of  rnptnre do.... 

Redaction  in  area  after  rapture,  per  centoni  of  original  aection 

Position  of  raptore fftvmi 

Character  of  broken  sar£»ce allkyi  ^Jterspersed  with  grannlar  metal  in  spot  near  ciraaHhi 

Elongation  of  ioch  sections *. iw.".07,".08^".10,''.M,«'.U^ 


SLi 
101.1 

».( 
0. 


.11 
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ITFTH  HOOP. 


Na316& 


inch. 


•UmgrntioB 
liMh. 


6. 

.00013S 
.«W167 
.«OO107 

.ooom 

.000167 
.000100 
.000107 
.OOOltt 
.000160 
.000184 
.000016 
.000060 
.000084 
.000060 


000083 


.000083 

.000067 

.000110 

.000384 

.000806 

.000817 

.001888 

.  001417 

.001338 

.001167 

.001188 

.001317 

.001260 

.001683 

.001884 

.001460 

.001450 

.001600 

.001684 

.001800 

.001833 

.  001817 

.  001910 

.008487 

.0084 

.0063 


6L 
6l 
0. 
0. 
0. 

t. 

0. 
0. 
0. 


Ml. 


Tnek. 


Initial  load. 


BaottollBil 


.0088 
.0088 
.0100 

6L 


Tenafla  •trsngth. 


Om^eral  oummory. 

Inebof  orlfiiud  Motion poands*.  lli.800 

of  or^S^i^ "^^o>^ '..do....    50.000 

^rj^^^nture  •— • Inch..      .0683 

**Tl/«£«l»«*«'^**oUmU do OOaoOO 

!ft^lnt  of  ruptnro do 084 

^^^i^or«.  per  eoBtam  of  origin*!  Mctlon &4 

»••••■*••••■•••••••■■  ••  ••••••  ••«••■   -•••■•  KHU1UX19& 

".06,  ".04^«.06*,  ".10,^.07,  ".00 


••••••••• >•! 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Ko.  2829. 


Marks,  "j^/' 

Diameter,  ''.564. 

Sectional  areay  .26  square  inch. 


Applied  kMda. 


ToUl. 


Poundt, 
260 
1.260 
8,600 
8,760 
6.000 
0^250 
7,600 
8,780 
10,000 
11,850 
12,600 
12,760 
13.000 
13,260 
18.500 
13,750 
14,000 
14,250 
14,500 
14.750 
15,000 
16.250 
15,500 
16^760 
18,000 
16,500 
17,000 
17.500 
19|000 
18,600 
10,000 
18.500 
20.000 
20,600 
21.000 
21,600 
22,000 
22.500 
23,000 
23.600 
24.000 
24,600 
25,000 
26^500 
20,000 
20,500 
27,000 
27,500 
27.840 


Persqnare 
inch. 


Pound9. 
1,000 

^ooo 

10,000 
16,000 
80,000 
26,000 
80,000 
86,000 
40.000 
46.000 
60.000 
61.000 
52.000 
68,000 
64,000 
66,000 
60.000 
57,000 
68,000 
60^000 
00.000 
61,000 
62,000 
83,000 
04,000 
~  86, 000 
68,000 
70,000 
72,000 
74,000 
78.000 
78.000 
80,000 
82.000 
84,000 
86.000 
88,000 
00,000 
92.000 
04.000 
90,000 
98,000 
100.000 
102,000 
104,000 
100.000 

108;  000 

110,000 
111,860 


Ekmffttlon 
por  inoh. 


0 


Inch, 

000133 

000  >00 

000407 

000650 

000800 

OO0OB8 

00IJ50 

001317 

001487 

001833 

001067 

001717 

001760 

001783 

001817 

001867 

001900 

001950 

002000 

002083 

002287 

002833 

002987 

003750 

004883 

008217 

007717 

009217 

010500 

012000 

013500 

016187 

017000 

018087 

020500 

022500 

024500 

028687 

028000 

031887 

0350 

0400 

0433 

0487 

0517 

0800 

0700 

0917 


SacMRttive 

eloagafeloD 

periij«b. 


/ndL 
0. 
.000138 
.000187 
.000107 
.000183 
.000150 

.oooia^ 

.000187 
.000187 
.000150 
.000108 
.000034 
.000050 
.000033 
.(KKOdS 
.000034 
.000050 
.000033 
.000050 
.0000&) 
.000083 
.000184 
.OOO^GO 
.000334 
.000783 
.001133 
.001334 
.001500 
.001500 
.001283 
.001500 
.001500 
.001067 
.001833 
.001687 

.ooiai3 

.002000 

.002000 

.002167 

.002333 

.002887 

.003333 

.0050 

.00.33 

.0034 

.0050 

.0083 

.0100 

.0217 


PwiUMMBt 


Inch. 


0. 


SaecaMlTe 


Inch. 


I 


.0CO017    .000017 


.oooon3 


.000010 


laitialload. 


Elastic  limft. 


Teiuile  strength. 


Gentral  Bummarjf, 

Speofflo  gnvity 7.M1 

ffardneeS   ....  ttj 

XensUe  strength  per  sqniire  Inch  of  original  ftection pounds..  111.1J 

Elsstio  limit  per  jiqnare  inch  of  originsl  section do  ...    A^ 

Blongstion  per  incn  afker  rupture inch..   t>UL 

Blongaticn  per  inch  under  strain  at  elastic  limit do 0^^ 

Bedttction  in  diameter  at  point  of  rnpturo do....      J7 

KedncUon  in  area  after  rapture,  per  centum  of  original  section  I&* 

Position  of  rupture .l"iVoBin«J 

Character  of  broken  snrfMe graaular,  at  eircunferenoe,  80  percent.:  silky  center,  4iO  p«t  <^ 

XIOBgatioa  of  inch  seotfona ".87*  M4.  ".08,  "M,'^.^"-^ 


_  111  iirw»  ^'^^^ 
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TESTS   OF   IBONy  STEEL,  AND   OTHSB  MATERIilA 


BHOOPa 


Ko.  2790. 
Marks,  ^^^\^ 
Diameter^  ".56i. 
Seotional  area,  .25  sqaare  inch. 


1 


Applied  loads. 


ToteL 


Potmd$, 
250 
1,250' 
2,600 
8,760 
&.000 
0.280 
7,600 
8,750 
10,000 
11,260 
12,500 
12.760 
13,000 
18,280 
13,600 
18,760 
14,000 
14,260 
14.600 
14.760 
16,000 
15, 500 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19.000 
10.500 
20.000 
¥0.500 
21,000 
21,500 
22,000 
22.500 
28,000 
28,500 
24,000 
24,500 
26,000 
26,000 
26,000 
20,210 


Per  Boasre 
in<m. 


Fovnds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
46,000 
60.000 
61,000 
62.000 
63,000 
64.000 
66.000 
56.000 
67,000 
68.000 
60.000 
60.000 
02.000 
64.000 
06,000 
68,000 
70.000 
72.000 
74,000 
76.000 
78.000 
80.000 
82,000 
84.000 
86,000 
86,000 
90,000 
92,000 
94,000 
9^000 
98,000 
100,000 
102,000 
104,000 
104,840 


Slonffstioii 
peruoh. 


Inch, 
Ol 

.000160 

.000817 

.000300 

.000060 

.000617 

.001000 

.001167 

.001360 

.001517 

.001700 

.001788 

.001783 

.001817 

.001850 

.001888 

.001933 

.001967 

.002083 

.003833 

.005167 

.000667 

.008167 

.000607 

.011333 

.012833 

.014833 

.016333 

.018000 

.019633 

.022000 

.023633 

.026000 

.028500 

.0317 

.0350 


.0417 
.0467 
.0617 
.0583 
.0700 
.0900 
.1100 


Soooeaeive 

eloii|c»tion 

perimeh. 


Ol 

.000150 
.000107 
.000183 

.oooiocr 

.000167 
.000183 
.000167 
.000168 
.000167 
.000188 
.000088 
.000050 
.000084 
.000033 
.000083 
.000060 
.000034 
.000116 
.000750 
.001884 
.001500 
.001500 
.001500 
.001066 
.001500 
.001600 
.002000 
.001007 
.001833 
.002167 
.001838 
.002167 
.002600 
.0082 


.0088 
.0084 
.0060 
.0060 
.0006 
.0117 


.0200 


AVW^n 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial  load. 


jElaetleUndt 


TeneQe  streagfii. 


C^meral  tummary. 

Speolflc  gravity TjMJJ 

UardneM 21 W 

Tensile  strengtii  per  square  inch  of  original  sectton poands..  lOiM* 

Elastic  limit  per  square  inch  of  originaTseotiMi do....   ^ij** 

Elongation  per  incn  after  ruptoie loch..    O.IStt 

Elongadon  per  inch  under  strain  at  elastfo  limit do 09!    7 

Beduotion  in  diameter  at  point  of  rupture .....do [ 

Beduotion  in  area  after  rupture,  per  centum  of  original  section I   ' 

Position  of  rupture If^fhnn   c 

Character  of  broken  surfkoe w   [ 

SlonfftttODof  inchseotioiia ".00^  ".10^ ".U, ".A "JO*,*   t 


JO  t7tc?2y  ^ZeeZ^J3.  J^.  J^«/i^ 


o 


"  Ex  No  16  50, 1. 


"XXSTS   OF  IHONy  STEEL,  AKD  OTHEB  MATERIALS. 


607 


No.  2786. 
^^^  area,  .25  square  inch. 


ineh. 


O. 

.000167 

.000850 

.000617 

.CMWTOO 

.O4NWS0 

.OCIOOO 

.001107 

.O01388 

.001500 

.001067 

.001700 

.€K>1783 

.001707 

.001800 

.O01883 

.001867 

.CMMOOO 

.007500 


000107 
010600 
012167 
018833 
OI6067 
017500 
010388 
O21500 


.0207 
.0288 
.0317 

.0307 
.0400 
.0417 
.0407 
.0538 
.0000 
.0717 
.0000 
.1163 


SaoeeMire 

okmntioii 

perinob. 


InA. 
0. 

.000167 
.000188 
.000167 
.00'3188 
.000160 
.000150 
.000167 
.000160 
.000167 
.000167 


Mt. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000038 
.00(1084 
.000088 
.000038 

.060034 
.004133 
.001500 
.000638 
.000834 
.001883 
.001667 
.001066 
.001834 
.001838 
.001888 
.001167 


.002867 

.0016 

.0084 

.0050 

.0038 

.0017 

.0060 

.0006 

.0067 

.0117 

.0188 

.0288 


0. 


laiii^  liMd. 


KUMdo  Unit. 


TeDsUe  stranffth. 


General  ftnmnary. 

7.8424 

21.64 

inch  of  oriffixuil SMtion poands..    08.020 

in^diof  origiiMlfleottoii do 56.000 

rnptore inch..    0.1700 

ttninatelastioUmtt do 001867 

«nAlMne«Br»i  point  of  mpton do 164 

^«2«ft»ftBr  niptare»  per oeatam  of  origliul Motion 40.7 

".75fh>in  middleof  stem 

rf  tedken  wirtiifl© »ilky 

%(teBhaeotl0ns ".00,  ".14.  «.80%  ".17. 'M4/'.00 
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TESTS   OK   IRON,  STEEL,  AND   OTHER   MATJERIALS. 


NEW  HOOP. 


No.  2878. 
Marks,  '%^i^ 
Diameter,  ".565. 
Sectional  area,  .25  square  inch. 


Applied  loAdii. 


Total. 


Povndt. 
250 
1,260 
2,500 
S,750 
5.000 
0,250 
7.500 
8,750 
10,000 
11.250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
]i,000 
14, 250 
14,500 
14,750 
]5,00u 
15,260 
15,500 
10,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,5r0 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
20,000 
20,600 
27,000 
27,600 
27,640 


Per  Moare 
inch. 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 
35,000 
40,000 
46,000 
50,000 
51,000 
62,000 
83,000 
64,000 
66,000 
50,000 
67,000 
58,000 
50,000 
00,000 
61.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
02,000 
04,000 
06,000 
98,000 
100,000 
102,000 
104,000 
106|000 
108,000 
110,000 
110,660 


EloBgation 
per  Inch. 


Inch. 
0. 
.000107 
«000»38 
.000500 
.000667 
.000633 
.001000 
.001107 
.001338 
.001517 
.001688 
.001733 
.001783 
.001817 
.001867 
.001900 
.001907 
.002017 
.  002117 
.002200 
.002417 
.002667 
.003188 
.004250 
.005600 
.007250 
.008667 
.010107 
.011667 
.018000 
.014600 
.016500 
.018167 
.010l>33 
.021683 
.023750 
.020000 
.028388 
.030667 
.0333 
.0367 
.0417 
.0467 
.0617 
.0567 
.0067 
.0867 
.1067 


SnooeMive 

elongation 

perlncli. 


Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000160 
.000167 
.000107 
.000100 
.000184 
.000160 
.000050 
.000050 
.000034 
.000050 
.000033 
.000067 
.000050 
.000100 
.000088 
.000217 
.000250 
.000516 
.001067 
.001350 
.001660 
.001417 
.001600 
.001500 
.001838 
.001000 
.001900 
.001067 
.001666 
.001850 
.002067 
.002250 
.002333 
.002334 
.002633 
.0034 
.0050 
.0050 
.0050 
.0050 
.0100 
.0200 
.0200 


Pennanent 
aet. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaoeeMive 

permanent 

aet. 


InA. 


0. 


Initial  load. 


BlaaUcllniL 


Ttasiie  aCrtB8[CfeL 


General  summarif. 

Speclfie  gravity 7.H* 

Hardneaa Kl- 

Tensile  atrength  per  sqaare  inch  of  original  aeotion poonda..  U^^ 

Blaatio  limit  per  aquare  inch  of  original  aeotion do 57.  •)* 

Elongation  perincn  aftermptnre       inch..    ClfiJ' 

Elongation  per  ioch  under  atrain  at  elaatio  limit do M^][J 

Be< inction  in  diameter  at  point  of  rupture do 1^ 

Rednction  in  area  after  mptare,  per  oentnm  of  original  aeotion ^* 

Poaition  of  mptnre 2".60fttMBBMk 

Character  of  broken  aurface granular,  00  per  cent ;  ailkyoenter,  40perc«Bt 

Elongation  of  inch  aeotiona ,.".00, 'M«,  ".27*,  ".11,  ".!«,  "•• 


igl^Ma/gafct  ion 


.  €K»0117 


OF  IRO^j  STEEL,  AND   OTHEB  MATEBULS. 

No.  3074. 


509 


Anaa^  ^^.23  eqaare  inch. 


Saoceasive 
!  elong»lioD 
perincb. 


.OOt^l7 


\ 


52, 
S^0t>0 

Sooo 
4£ooo 

74.000 
75,00<* 

Ao  ooo 
iSlooo 

ItoDO 


;  0010^7 


OO310' 


'  010333 

:oiee33 


;o3-7i' 

I  032333 


.  040«> 


\ 


04S3 
.  0&33 


Inch, 
0. 

.000117 
.000150 
.000150 
.000150 
.000150 
.000166 
.000167 
.000167 
.000?00 
.000188 
.00003S 
.000034 
.000016 
.000050 
.000067 
.000083 

.ool^«^ 

.001000 

.001000 

.000833 

.001333 

.001500 

.001500 

.001500 

.001667 

.001667 

.001666 

.001834 

.0018:13 

.002167 

.002160 

.002334 

.002500 

.0026C6 

.003500 

.004167 

.0042 

.0041 

.0050 

.0100 

.0117 

.0233 

.0190 


PeraumaBt 
■et. 


I  Hucceuive 

penoMiool 

•et. 


Jneh. 
0. 
0. 
0. 

—  .C00017 

—  .000017 

—  .000017 

—  .000017 

—  .000017 
-  .000017 


Inch, 


0. 


—  .000017 
0. 
0. 
0. 
0. 
0. 


BMDftrks. 


Initial  loail. 


BlMtio  limii. 


Tensile  fttren|[t  h. 


Getteral  Bummary. 

*-rA  inob  of  original  seotioiK. poanda 

,garW«J*»^'^l2S^SiS»  of  original  .ection do 

>#2SSivV«^^^^™^TOintof  Tuptaro     do.. 

5^^So.V^*»^*^^       :. 2".80  from  neclc 

^^j^Z^  ol  Yoy'^*?^    mY^oo silky,  interspersed  with  grannlar  motal  at  the  circurafoivnce 

^J^SttSL^Jl^^^^^ataM ".07,  ".09,  ".13,  ".31*,  ".12  "M 


104,320 
6t,000 
inch..  0.1350 
.  .001733 
.  124 


TESTS    OF   IBOS,    8TEEL,   AND   OTHES   MATERIALS. 


VSW  BOOP  Ci. 


Exterior  dismeter,  24"^. 
Interior  diameter,  16". 


...".».  ".h,  ".13.  ".M*,  ".IJ,  ".li 


510  TESTS  OF  IBON,  STEEL,  AND-OTHBB  HA.TEBIAI.6. 

No.  2822. 
Marka,  "if if" 
Diameter,  ".564. 
Sectional  area,  .26  sqoare  inch. 


SpHdBcf 


Oenwal  «ttmmarjr. 


Teniiile  itrcnjctb  per  sqoaro  Inch  of  orJiLnol 
E!utia  HmiC  p«r  aauaie  Incb  of  orlginarBeotl 
ElongattoupBrlnoliBftf 


0lu.tlc  limit 

■uptura 

'  csDlam  otorigln*!  MOtiaa.. 


M-fni" 

7...ttit 

...".U,".M,''J7',".11."* 


TESTS    OF  l&OKy    STEEL,   AND   OTHER  MATERIALS.         611 


HXWHOOP  Ct. 


^aal  area,  .25  square  inch. 


Exterior  diameter,  24^^5. 
Interior  diameter,  IG'^ 

Bo.  3001. 


^^^i 

^ 


j,aoo 

25,000 

35,000 
40.000 
45l  OOO 

62;  000 

Sooo 

55.000 

58,000 
50^000 

62,000 

66,000 

72.000 

^222 

76l  000 

%ooo 

82,000 

^222 

«^S2S 
88,000 

ttft.000 

oS.oqSL 


/*S?e2£" 

SaoMMtre 

eloontloii 

permoh. 

PermMMBt 

pennanent 

Banttka. 

0-          .^ 

.OOOIM 
.000317 
.0€»0A^ 

.000033 
.001000 

.  ooii«7 
.  ooiar^ 

.OOXSi7 

Iooi«o2 

.  ooiwj 

.ooifiX 
.  001557 

JiMJk. 

0. 

.000100 
.000167 
.000166 
.000184 
.000166 
.000167 
.000167 
.000188 
.000167 
.000166 
.000084 
.000050 
.000050 
.000050 
.000066 
.001367 
.001283 
.001250 
.000834 
.000833 
.001517 
.001738 
.001583 
.001067 
.001833 
.001831 
.002166 
.001834 
.002666 
.002334 
.002666 
.002334 
.002760 
.002916 
.005067 
.0050 
.0060 
.0084 
.0083 
.0167 
.0200 

0. 
0. 
0. 
Ol 
0. 

a 

0. 
0. 
.000088 

Ineh. 
0. 

Initial  kNia. 
SlMtio  limit 

Tenaite  atreogih. 

""oioiii"' 

-003300 
SSoM7 

SSfSSo 

.ox»22 

.  oxfg^ 

r0X700T 

;oi»s3 

.05^^ 

.025252 

.020^3 

:o3i5«5 

/••••••••••• 

.03ti42 

037333 

:o4^ 

-<>*S 

.0&33 

-®*13L 

.0700 

-•?s 

.1007 

General  summary. 


»•«•••< 


< 


^^^W»x«»*?'*ta?orruptnr« do.... 


7.8381 

21.17 

101. 160 

54,000 

0.1533 

.001867 

.124 

2 

neck 

. .  aUky ;  trace  of  in^anlation 

".09,  ".U,  ".18,  ".34*.  ".18,  ".12 


510  TESTS   OF   IBON,  STEEL,  AND- OTHER   MAT£BIAIi8. 

No.  2822. 
Marks,  ^^^^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pound*. 
250 
1.250 
2,600 
3,750 
5.000 
6,250 
7,500 
8,750 
10,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,250 
13,600 
13,750 
14,000 
14,250 
14.500 
14,750 
15,000 
15,250 
16,500 
15,750 
16,000 
16,500 
17,000 
17,500 
18.000 
18,600 
19,000 
19,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
20,500 
27.000 
27,390 


Per  square 
ioca. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40, 000 
46,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
64,000 
65,000 
60,000 
57.000 
68,000 
59,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
68,003 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
08.000 
100.000 
102, 000 
104. 000 
100, 000 
108,000 
109,560 


Elongation 
per  inch. 


Ineh, 
0. 

.000100 
.000283 
.000450 
.000633 
.000800 
.000967 
.001117 
.001283 
.001433 
.001467 
.001517 
.0(U650 
.001600 
.001633 
.001667 
.001683 
.001717 
. 001767 
.001800 
.0OJ833 
.001867 
.001917 
.001950 
.001983 
.002017 
. U02050 
.002150 
.006667 
.008850 
.  010000 
.011500 
.013000 
.014500 
.  015917 
.017383 
.010167 
.020867 
.022667 
.034760 
.026867 
.0300 
.03.'» 
.0367 
.0383 
.0433 
.0467 
.0517 
.0600 
.0667 
.0800 
.1133 


SnoeeasiTe 

elongation 

per  Inch. 


Ineh. 
0. 

.000100 
.000183 
.000167 
.000183 
.000167 
.000167 
.000150 
.000166 
.000150 
.000034 
.000050 
.000033 
.000050 
.000033 
.000034 
.000016 
.000034 
.000050 
.000033 
.000033 
.000034 
.000050 
.000033 
.000033 
.000034 
.000033 
.000100 
.001617 
.002183 
.001150 
.001600 
.001600 
.001500 
.001417 
.001466 
.001784 
.001700 
.001800 
.002083 
.002117 
.003133 
.0033 
.0034 
.0016 
.0050 
.0034 
.0050 
.0083 
.0067 
.0133 
.0333 


Permanent 
set. 


Ineh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooeaaiTe 

permanent 

aet. 


Ineh, 


0. 


Bemarka. 


Initial  load. 


ElaatioUnit 


Tensile  atiengUk 


General  summarjf, 

Speoific  gravity 1 

Uardness 

Tensile  strengtti  per  square  iuch  of  orjeinal  section pooadi..  IV 

Elastic  limit  per  square  inch  of  origioaT section do....  C 

Elongation  per  inon  after  rupture iadi..   d 

Elongation  per  inch  under  strain  at  olabtic  limit do f 

Seduction  in  diameter  at  point  of  rapture do.... 

Redaction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rapture 2|"froiB 

Character  of  broken  surface floe 

Elongation  of  inch  sections ".18,  ".33,  ".27\  ".11,  "Jl 


I 


\3FV' 


\\ 


w 


512  TESTS   OP  IBON,   STEEL,   AND  OTH£B   1UTEBUI& 

THIED  HOOP  Cf 

Exterior  diameter,  34". 
Interior  diameter,  16". 

No.  3107. 
Marks,  "t^^ 
Diameter,  ".564. 
Sectiouai  area,  .25  Eiqnare  iacb. 


Oenerat  mimmary. 

Bpadllc  cnvltj... 

Tenaile  (treDKth  perH|un'  Inoh  of  orlilnkl  HetiOB ponnila.. 

£lHlk  limit  pvrHiiuniuchororigiuTMCIiOD Ho  ...    ! 

£Ji>ii(;UloD  perlDch  itnerruptart inch.,    i 

ICwinoilon  In  dUmcter  >t  poioC  af  rupiure ds  ... 

Jtcdacilon  Id  im  Knerntplnre.  pcroMiinnat  ai1[lD*l  seotloB 

PoalUon  of  ruptu™ .l"rN> 

Chmruter  et  broken  snrfkoe ■Ukf  ;  opeovd  enck*  Id  (tern  In  ttisTldnItT  of  nulnt  of  n 


2o  7>tc^<S^GZ  JS.SLi.^T/'Ze 


<«t ;z*s. 


^. M^. i 


H  Ex  No  16  SO,  i. 


TBSTS    OF    IBOK,  8TKKL,  AND  OTH£B  MATERUL8.  513 


HOOPCt. 


Marks,  ^^  5'  ^ 


No.  2962. 


BTiI 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  kMda. 


TMaL 


Pounds. 


Per  aqn 
incn 


250 

1,000 

1,?S0 

5.000 

2,5iiO 

10,000 

3,750 

15.000 

5.000 

20.000 

6.250 

25,000 

7,S0O 

30,(100 

8.750 

85,0ti0 

10.000 

40,000 

11,250 

45.000 

12,500 

60.000 

12.750 

51.000 

13.000 

52.000 

13.250 

53.000 

13,500 

54.000 

13,750 

55,1.00 

li,000 

jO^OOO 

14.250 

57.000 

14,500 

58.000 

14.750 

50.000 

I.%000 

60,000 

L%SOO 

62.000 

18,000 

6A.000 

16.500 

6^000 

17.000 

68.0C4> 

17.500 

70.000 

18.000 

72.000 

18,500 

74.000 

10.000 

76,000 

10.500 

7R.000 

20,000 

80.000 

20.500 

82,000 

21,000 

84.000 

21,500 

80,000 

2i.000 

88,000 

22.500 

00,000 

23,0uO 

92,000 

23.500 

94,000 

21,0«M) 

96.000 

24.500 

98.000 

25.000 

100,000 

KloD^E^on 
per  inch. 


000150 

000817 

OQ0483 

OO4M60 

000^17 

OIMJ063 

001160 

O01333 

001500 

«I01667 

001700 

001733 

001783 

001838 

002438 

004388 

005167 

0O5833 

006367 

0072SO 

00-917 

010600 

01*2230 

014000 

015C67 

017663 

019667 

021667 

024167 

('26417 

028838 

0317 

0850 

0383 

0433 

0483 

0660 

0638 

0750 

1100 


SaooMMive 

elongatioB 

per  inch. 


IncK 
Ol 

.000150 
.000167 
.000106 
.0  U167 
.000167 
.000166 
.000167 
.000183 
.000167 
.000167 
.O00«»8 
.000033 
.000050 
.0000.^0 
.000600 
.001900 
.000834 
.000666 
.000984 
.000888 
.001667 
.601683 
.001860 
.001750 
.001667 
.002016 
.001884 
.002000 
.002500 
.002260 
.002416 
.002867 
.0033 
.0033 
.0050 
.0060 
.0067 
.0083 
.0117 
.0350 


Permanent 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000017 


SaeeeMlTe 
permanent 


6. 


.000017 


Benarka. 


Initial 


Elaatie  Umit 


Tenalle  strength. 


Crtneral  summary. 


_^ Ineh  of  orifflBal  oection ponnda..  100,000 

SlastSe  ttmitper  aqnare  inch  of  original  aection do....    51,000 

»ooi»klon  per  toch  nftar  rupture  ---••-/.•,•/•;: inch..    0.1767 

ElmeatSon  per  inch  under  sti-ain  at  elastic  limit 4o  ...  .001833 

lWaedonindiainewr»t  pointofruplnre do IM 

K«ductlonlnate»«ftor  rupture,  per  cenlum  of  original  section 41.9 

Posltianofniptare - 2".90  from  neck 

Cfcuraeter  ef  broken  a«rf«oe ^ fine  sitkv 

of  inch  aectlons ".10,  ".IS,  ".16,  ".37*. ''.18,  M2 

H.  Ex.  IC 33 
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TESTS   OF  IRON,  STEEL^  AND  OTHER   MATERIALS. 

No,  2963. 


Maiks,  'i^^^ 

Diameter,  ''.564. 

SectioDal  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Pound*. 
2S0 
1.250 
2,600 
3,750 
5*000 
0,250 
7,500 
8,750 
10.000 
11,250 
12,500 
12,760 
18,000 
18,250 
18,500 
18,750 
14,000 
14,260 
14,500 
14,750 
15,000 
16,250 
16,500 
10,000 
10,500 
17,000 
17.500 
Ifi^OOO 
18,500 
19.000 
10,500 
20,000 
20,600 
21,000 
21.500 
22.000 
22.500 
28,000 
28,600 
24,000 
24,500 
25,000 
25,500 
20,000 
28,600 
27.000 
27,500 
27,580 


Vet  Muare 
•    inciL 


Found§. 
1,000 
6,000 
10,000 
16,000 
20,000 
25^000 
80.000 
85,000 
40,000 
45,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
60,000 
67.000 
68,000 
60,000 
00,000 
61,000 
02,000 
84.000 
00.000 
88,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
98,000 
08.000 
100,000 
102,000 
104,000 
108,000 
108,000 
110,000 
110,120 


Elonntion 
Iieruicb. 


Inch. 
0. 

.000107 
.000333 
.000500 
.000007 
.000833 
.001000 
.001107 
.001350 
.001500 
.001087 
.001700 
.001750 
.001783 
.001838 
.001807 
.001900 
.001933 
.001983 
.002017 
.002160 
.003107 
.004260 
.005017 
.007083 
.008500 
.009987 
.0118!» 
.018000 
.014260 
.016833 
.017087 
.019250 
.021000 
.022917 
.035000 
.027107 
.0300 
.0888 
.0307 
.0400 
.0450 
.0488 
.0517 
.0000 
.0717 
.0917 
.1038 


SaooeMlve 

eloDgation 

per  inch. 


Inch, 
0. 

.000187 
.0001011 
.000167 
.000107 
.OOOiOO 
.000107 
.000107 
.000183 
.000150 
.000107 
.000033 
.000050 
.000039 
.000050 
.000034 
.000083 
.000033 
.000050 
.000084 
.000133 
.001017 
.001083 
.001087 
.001108 
.001417 
.001487 
.001308 
.001067 
.001250 
.001583 
.001834 
.001583 
.001750 
.001917 
.002083 
.002107 
.002833 
.0083 
.0084 
.0033 
.0050 
.0083 
.0084 
.00)9 
.0117 
.0200 
.0118 


Pemwneot 


Inek, 


0. 

a 

0. 
0. 

a 

0. 
0. 
0. 
0. 


SoooeealTe 

maa 

set 


Initial  loMt 


Tflnattfl  Hmit. 


Tenaile  atmigth. 


General  oMwmarjr. 

Tensile  stxen|(th  per  aqnare  inch  of  oiicinalseotion pmmds..  mV 

Elaatio  limit  per  aanare  inch  of  original  section.... «. ..do BHIV 

EtongBtlon  per  inch  after  rupture iaoh..  OtfB 

Xlongation  perlnch  under  strain  at  elastic  limit do i  M* 

Reduction  in  diameter  at  point  of  mptnre da iM 

Redaction  in  area  after  rupture,  per  oentnm  of  original  seetloii IM 

Position  of  rapture sia  iflt 

Character  of  broken  surface ailky,  Interapemed  with  line  grairai  Urn 

^ongationof  inchseotaona ".00,  ".12,  ".18,  ".21*  ".*   "M 


TESTS  OP  IBON,  STEEL,  AND   OTHES  1UTEBUL8.  515 

No.  2904. 

Diameter,  ".564. 

Seotional  area,  .25  Bqnare  inob. 


^ 


> — eSTS^  OF  IBOH,  STEKL,  ASD  OTHER  MATERIALS. 
_.      _  No.  2966. 
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^^b. 


*^^  area,  .25  square  inch. 


n, 

w 

ii 


8S,000 

40,000 

45.000 

50,000 

^UOOO 

32,000 

ss,ooo 

50,000 
5CL000 

eo.ooo 
"•222 

82.000 

»*»22S 

6&O0O 
68,000 
70,000 

74,000 

gi,ooo 
mIooo 
S^ooo 

92,000 
^OOO 

flS:.ooo 

X04,000 

\io,ooo 


Inch. 


000317 


.OOOS17 
.  OOl€MXI 
. OOtJOJ 
.  001333 
.  OOX500 
.  OO10O7 
OOX700 
'oOl733 
.  00X707' 

.  oo-aoo 

.  OOl«^33 
OO1807 
0019UO 
001050 
002000 

oij2ur>o 

0O2.3O0 


00«v*-»-» 

oioooo 
. o**^iJ 

Ol31«7 
Ol4^f3 

oieooo 
*  oi»*o^ 

'  O-f  X:«50 

*  0-33333 

*  o-^S3<>® 
:027*>^7 

.0300 
.0333 
.03€5T 
.0400 
.04S0 

.osoo 
.o»o 

.0017 
.CTBO 

.oo&o 


elonsation 
perlnota. 


Ineh. 
0. 

.000133 
.000184 
.000166 
.000167 
.000167 
.000183 
.000167 
.000166 
.000167 
.000167 
.OC0033 
.000033 
.000034 
.OC0033 
.000033 
.000034 
.000033 
.000030 
.OOOOSO 
.O00U5O 
.000150 
.000367 
.002100 
.  U01333 
.000967 
.001366 
.001067 
.001517 
.001650 
. 001416 
.001684 
.001733 
.001400 
.001850 
.002083 
.002167 
.001917 
.002583 
.0033 
.0084 
.0033 
.0050 
.0050 
.0050 
.0*67 
.0133 
.0200 


Permaneiit 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SneceMiTe 

permanent 

■et. 


Jneh. 


0. 


InitUlkMd. 


EUstio  limit. 


Tensile  strength. 


General  summary. 


«.»-r<«inch of  originAl seetion poands..  Ill, 

•SJSSi  of  origin^-ecliMi do....    60, 

^^g^AV^Tf  nOT*J»*»        ^^re in<'li 

^^-T^^^^^Alr^sSatn  at  eliistio  limit do  . 

P^***\^S^iS»lStofmptore do.. 

**  *^??-S5^r«5*a***  P®'  oentnm  of  oriji^nal  section 


200 

000 

0. 1050 

.002050 

.094 

80.6 


•*J?«SSi  — 


I"  from  neck 

gmnular,  Tsdiating  from  a  dnll  spot  at  the  circumference 
".07,  ".07,  ".08,  ".08, 'Ml,  ".22* 


TESTS  OF  IRON|  STEEL,  AHD  OTHEB  MATEBULS. 


619 


J^^^h*^  M  T.  M 

^45;ter,  -564. 


TS0.2M7, 


^^^  area,  J25  sqaare  inch. 


per  inch. 


.ooosoo 

•  OOM07 
.OO08S0 

.  OO1017 

.ooiin 

.001M7 

.0017M 

.OOITBS 

.001783 

.00103 

1M7 

(»O1900 

OO1960 


.  003417 


0O5217 
OO4900 


O1O903 
012000 

O1079O 


SaooewlT<e 

•kmntloii 

perlneli. 


IM167 
000166 
006167 
600167 
000188 
060167 
606166 
000184 
000166 
000167 


000066 


000090 

000034 
006108 
000050 


000100 

001367 

001083 

600717 

001283 

001333 

001900 

OOlfiO 

001417 

001667 

001583 

001900 

001988 

001884 

002006 

002000 

001833 

002500 

002790 

002963 

002867 

0033 

0017 

0066 

0084 

0100 

0183 

0217 


Mt. 


6. 
6l 
6. 
6l 
6. 
6. 
6. 
6. 
.006617 


SttooaMlT* 


6. 


.006017 


Initial  loiid. 


ElMtSoBalt. 


Teostte  ctrenftb. 


General  tumMorjf. 


!«*••• «••«•• I 


>  •  «  •    •*•   •   < 


7. 85.13 

24.20 

720 

OuO 

0.  lO-jri 

_^ fttelMtlolimifc do 001950 

^iVolntof  rapture do 054 

SteT ruvtare,  per oentom of  original  Motion 18.3 

■*  2"  ftwn  neok 


^^JT      ... "'rLTJV^  iiicH  of  ori "rfnal  leotion pounds..  IdO,  7S 

S!%u««i€*^^«*' ^^SJoU  of  •ritfinal •action do....    96,0t 


.inch. 


^S5?^J«S*. 


.gnnnl»r,  rndiating  ftom  »  dull  spot  ftt  the  oircamferenoe 
".07,  'UO,  ".08,  ".18,  "  i«*  "  •« 


'.16*.  ".68 


J^°t><.^.  ".534. 

^^  ArMA,  j£^  square  inch. 


'   OP  ntOH,  8TEBL,  AKD  OTHEB  MATEBUL8. 


5?Si-i^to  «»*«■"•-- 

•Sr*to^Sior  •*  potot  o(  rqptore 

"^  tai^rw^Se'  rnpton.  P«  nntoB  of  Brigtwd  aMtion  . . 

Jt^oTSSSBO  i™*" Bnu" 

0"^  "'.Tt >.  —lUlmu 


)22  TESTS  OF  IBON,  STEEL,  AND   OTHEB  tUTEBUIiS. 

No.  2804. 

Marks,  'S Til* 

Diatnet«r,  ".564. 

SeotioDal  area,  j25  eqiuure  iacli. 


ass 

lt,OM 

IS 

14,  ;m 

IS.MU 

lis 

IT.SOO 

US! 

2i;3M 
2X.GU 
£2,GM 

ralooo 

g:SS 

2*:  MO 

nwo 

18,000 

B 

28,000 

ii 

E^OOf 

W.O00 

Ii 

is 

fli.eoo 

g:2S 

cSooo 
n,ooo 

gr 

0.000 
g.000 

^\Z 

eelooo 

SB,  000 

KSI! 

Bi,000 
00,000 

telooo 
00,000 

•IS 

Is 

iS 

001033 

001700 

II 

ooun 
oni»33 

00»I7 

OOKMJ 

IS 

002981 
O0MS.1 
00408* 
00S7S0 
0077M 

o»eo» 

OlOIU 
0I1W3 
012*17 

0172M 
OIHSS 

030TMI 

naa 

028S8J 
02MHT 

0350 
0388 

OKO 
0««7 
0000 

000031 
000034 

000ff>3 

oojon 
ooooto 

ODOUU 

MWM 
oooijo 

000011 

ooooso 

000018 
0002S4 
000111 

oooMO 

001000 
ooien 

ooisn 

0011(7 

IMI3M 

OOIMW 

001  jsa 

OOIMO 
001833 

ooimn 

£S 

002000 

0013M 

00» 
0034 

una 
ooso 

0100 

0183 

" 

General  tummary. 


Teaillo  ilredBtli  per  tqnare  tDch  of  orislBal 
EUatIo  Itmlt  par  uiure  inch  of  orlgliial  aoot 
BbDRmhoa  per  Incb  after  Tuptnra 

BloDKattou  pfrlnoh  ....... 


JO  zTicA.  ty^eeZ  :B.J,.Itz/Ze 


JEToo^  CoT 


*- /ae^ecf *i 


f Z^.^- -i\ 


X  Ex  No  18  so,  1- 


f 


-1 


^^^^UlAA 


'^I'^oorr 


r  <^^ 


f  rr 


-  -  - -/> 


'^STB  OP  IBON,  STEEL,  AND   OTHER  MATERIALS. 
^  W  ^^  No.  2807. 

''.564. 
^t<eaf  .25  sqoare  inch. 
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^0 


«7 


**w* 


^» 


i,ooo 

s,  ooa 

XS,  OOO 

ss,  oou 

so.  OOO 
3^000 
40^000 
4^,000 

so,  ooa 
sSlooa 

Sr.ooa 
skcoo 

Ssss 
ssss 

^,ooa 

74.002 
so   OOO 

^ooo 

80.000 

90,000 
«2,000 


1 


-lan,^ 


o. 

.000150 
.000317 


.  OO 1133 
.  001317 
.  <K>i'*g7 
.  001033 
.  001007 
.  001700 
.  001733 
4;01'707 


.  4POt»39 


ooiooo 

C-01033 

ooio^sj 

0020 17 
OOlSOdO 


00^3117 

ootJi">o 

00:21H3 


010300 
011333 

0 12033 
014333 
013H33 
01*7007 


o:»il'-7 

0^53107 


011*7 
0167 


.07S2 
.1007 


8aCG608iT6 

eloniplion 
per  inch. 


indk. 
0. 
.OOOISO 
.000167 

.oooioe 

.000167 
.000150 
.000183 
.000150 
.000184 
.000150 
.000168 
.000031 
.00UQ33 
.000033 
.O0UO34 
.000033 
.000033 
.000031 
.000133 
.000033 
.000034 
.000050 
.00«)033 
.000033 
.000034 
.000033 
.000033 
.003817 
.004509 
.000833 
.001500 
.001500 
.001500 
.00IF34 

.001834 

.002000 

.002333 

.002500 

.002500 

.0078 

.0030 

.0034 

.0050 

.oood 

.0034 
.0083 
.0133 
.0284 


Permamiit 


IneK 


0. 


0. 


0. 


SuocMsiye 

permanent 

set. 


0. 


Inch. 


Benuo-ks. 


InttUlloML 


Elastic  limit. 


Tensile  streD|;th. 


General  tummartf. 


^^  <nob  of  original  section pounds.. 

•**^"^?*.«^  origin  J  section do... 


^c%iof  origin 


inch. 


x^liv^^**«,'irSSI?»tolMtio  limit do 

^^  i»cU  «»fr»T,SSt  of  niptare 

fn  ^^^^^''^^^SLr  rtxpto'^*  P^'  oentam  of  oiiginal  section 


of  tJ««*^ 


107,  240 

66,000 

. 01200 

.002183 

.114 

3.64 

".65  from  neck 
silky,  inter Hpersed  with  flno  irrannlation 
".31*.  ".10,  ".07,  ".06.  ".08,  ".10 


do 


TB8T8   OF  IRON,  STEEL,  AND   OTHER   KATERIAL8.  627 


^^:^3i?S5 


No.  2809. 


^^1  Aresky  ,25  square  inch. 


am 

\OML, 


1,000 
6,000 

ie,ooo 

IS,  000 

20,000 

26,000 

dO,000 

BS,000 

40,000 

45.000 

60.000 

51,000 

82.000 

88,000 

80.000 

88,0(MI 

80.000 

73,000 

Is: 

Sooo 

02.000 
00.000 

\oo,ooo 
\o*.w 


tion 


0OL7O0 


OO170O 


.OOl&« 


00:2017 


002100 
002133 

OO2103 


;  011^333 


lo^TOUO 


SaeoetalTe 

eioD|[fttioii 

per  inch. 


0. 

.000100 
.000150 
.000167 
.000183 
.000167 
.000183 
.000160 
.000188 
.000167 
.000150 
.000038 
.000067 
.000017 
.000038 
.000033 
.000034 
.000038 
.000033 
.000034 
.000033 
.000033 
.000034 
.000060 
.000033 
.000033 
.000050 
.006817 
.000833 
.001500 
.001167 
.0015U0 
.001500 
.001500 
.001667 
.002000 
.002000 
.002166 
.002167 
.002500 
.002500 
.0017 
.0038 
.0033 
.0067 
.0083 
.0067 
.0100 
.0167 
.0800 


PermaBent 


0. 


SnooeMlTe 
peroBMiMit 

let. 


Inek, 


Initial  load. 


SlMticllBii. 


Tensfle  strength. 


General  9ummarg, 


7.8512 
23.30 

108,560 
66,000 
0.1450 

.002183 


^^j^Mtik  ---«-•-*"  *-— "U^TtaT»  incli  of  oticlnal  nection. ........................... ......pounds.* 

^**"****'  £  iMAiifter  Tuptare.  percentnni  of  original  section 41.0 

ein(e4i«»»'"Jv        2".4 fh»ni  ne<;k 

■**"''^J?lSSKi'wTf«oe silky 

•«««f*L*lr«!SrS»tiW "10.  ".25-,  ".25-,  ".12,  ".08,  ".08 
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TESTS   OF  IBONy  STEfiL,  AND   OTHER  IIATEKIALS. 


HOOPGfc 

Exterior  diameter,  20'<.5. 
luterior  diameter,  13'M). 

:So.  2851. 

Marks,  ^i?,«,? 

Dia;neter^  ''.664. 

Sectional  area,  .25  square  inch. 


Applietl  lofids. 


ToUl. 


Pounds, 

25U 
1,250 
2,5U0 
8,750 
5,000 
0,250 
7,500 
8,750 
10.000 
11,250 
12,500 
12,750 
13.000 
13.250 
13,500 
13,750 
14,000 
14.250 
14,500 
n,750 
15,000 
15,250 
15,500 
15,750 
16,000 
10,250 
16,500 
16,750 
17,000 
17, 250 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,U00 
25.500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29.000 
20,040 


Per  square 
IncD. 


Pound*. 

1,000 

5,0U0 

1(1,000 

15,OOU 

2U,0U0 

25,000 

30,000 

35,000 

4U,0U0 

45,0U0 

50,000 

61,000 

52,000 

53,000 

64,000 

&5,0U0 

56,000 

57.000 

58.000 

50.000 

60,000 

61,000 

62,000 

6a,  000 

64,000 

05,000 

66,000 

67,000 

68,000 

69,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80, 000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

08,000 

100,000 

102,000 

104,000 

100,000 

108, 000 

110, 000 

112.000 

114,000 

110,000 

116,100 


BlonjEation 
periueli. 


Inch. 
0. 

.000150 
.000317 
.000483 
.OuuOdO 
.000817 
.000983 
.001150 
.001317 
.  0U1467 
.001633 
.0010;j3 
.001733 
.001767 
.001800 
.001833 
.001807 
.001900 
.001933 
'  .00lii67 
.001983 
.002017 
.  002030 
.002083 
.002133 
.002150 
.  002217 
.002250 
.002367 
.002783 
.003533 
.005833 
.007750 
.009000 
.  010350 
.  011867 
.013417 
.015000 
.016583 
.018333 
.020000 
.021017 
.024000 
.026000 
.028333 
.030067 
.0^83 
.0367 
.0417 
.0483 
.0517 
.0550 
.0667 
.0900 
.1017 


Succeasive 

elongation 

per  inota. 


0. 

.000150 
.000167 
.000160 
.000167 
.000167 
.000166 
.000107 
.000167 
.000150 
.000106 
.000050 
.000050 
.000034 
.OOOtiSJI 
.000033 
.000034 
.000033 
.000033 
.000034 
.000016 
.0O0U34 

.oooo:t3 

.0000^3 

.000050 

.000017 

.00OOC7 

.000033 

.000117 

.000416 

.000750 

.002300 

.001917 

.00:250 

.001350 

.001517 

.OOl.'iSO 

.001583 

.001583 

.001750 

.001667 

.001917 

.002083 

.002000 

.002;}33 

.002334 

.002033 

.0034 

.0050 

.0066 

.0034 

.0088 

.0117 

.0233 

.0117 


Permanent 


inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sneoeeaive 
permautrnt 


incsft. 


0. 


Initial  lu«L 


filastio  limit. 


Tcnaile  Strang^ 


General  eummarjf. 


»j 


.tJK 


Tenaile  strength  per  square  inch  of  original  section poundi 

Biastio  Umit  per  saaare  inch  of  original  section Aa  . 

SlongatioD  per  inon  after  ruptare • i&ok 

Blongatiou  per  inch  under  strain  at  elastic  limit do .|| 

Bedaotion  in  diameter  at  point  of  rupture do...-     •'rl 

Reduction  in  area  after  rupture,  per  centum  of  original  section !^v 

Position  Of  rupture - -  "^.STJ-mt 

Character  of  broken  surface fine  granular;  tmffZ 

Blongafaim  of  inch  sectiona '.W,  ".11,  "aO.  ".U,  "A  ^ 
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No.  2852. 

Marks,  -^  t»  o 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  kMifda. 


Total. 


Pounds. 
2oO 
1,250 
2,500 
3,750 
5.000 
6,250 
7,500 
8,750 
10.000 
11.250 
12,500 
12,750 
13.0C0 
11250 
13,500 
13,750 
li,0uO 
11,250 
11500 
14,750 
15,000 
15,250 
15.500 
15.750 
16.000 
16,250 
16,500 
16.750 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
10.500 
20.000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
2^000 
24.500 
25,001) 
25.500 
26.000 
26,500 
27,000 
27,500 
28.000 
28,500 
28,000 
20.500 
29^600 


Per  sqnaro 
incn. 


PoundB. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45.000 
50,000 

51.  0)0 

52,  000 
5.1,000 
54.000 
55. 0.»0 
56,000 
57,  000 
5^000 
59.  iM)0 
60,000 
61,000 
62,000 
63,000 
64.000 
6o,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82.000 
81.000 
f'6,  OOO 
88,  0<)0 
00.000 
92,01)0 
94,(>00 
96,000 
08.  0)0 

100.000 
102.000 
104.000 
106,000 
108.000 
110,000 
112, 000 
114,000 
116,006 
118,000 
118,400 


Elonsfttion 
per  incb. 


Inch, 

000133 
0tX»317 
000483 

ooao:» 

000817 
00U<J83 
OulloO 
OJLUi 
001500 
U0:6«7 
OttlTOO 
0U17«7 

ou:k)0 

0018;i3 
001667 
001917 
001050 
001U83 
002017 
0021)50 
0U2U83 
002133 
002167 
002183 
002217 
002300 
0U2333 
002433 
00^050 
004333 
005850 
007250 
008667 
000833 
Oir2oC 
012833 
0H367 
01 58:^3 
0173  3 
019(^00 
020667 
022483 

024a:{3 

020*250 

028667 

030667 

0333 

0367 

0400 

0450 

0500 

0550 

0650 

0850 

0983 


SncoeAsire 

cloneation 

per  lucb. 


Jneh, 
0. 

.000L)3 

.000184 
. 0OU166 
.000167 
.0o0l67 
. 000166 
.000167 
.000167 
.  0U01K3 
.00U167 

.ooou;j3 

. 000067 

.000033 

.000033 

.  0U(i034 

. 0UO05O 

.000033 

.000033 

. 000034 

.  0L0033 

.000033 

.  01/0050 

.00J034 

.000016 

.000034 

.000083 

.000033 

. 000100 

.000617 

.001283 

.  001517 

.001400 

.  001417 

.001166 

.001417 

.  001583 

.001534 

.001466 

. 001500 

.001667 

.00l6-r7 

.0.I1H16 

.001850 

.001017 

. 002417 

.  002(  00 

.002633 

.0034 

.00:i3 

.0050 

.0050 

.0050 

.0100 

.0200 

.0133 


Pennanent 


Iiuh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sacceasire 

permaneot 

set. 


Remarks. 


Inch, 


Initial  load. 


Elaaao  limit. 


Tensile  strenc^h. 


General  summary, 

TeittfleitreDgth  per  square  Incli  of  original  section ponnds..  118,400 

Hutio  limit  per  square  inch  of  original  section do....    67,000 

Bfflijprtion  per  Inch  after  rapture inch..    0.1300 

«|nxstion  per  inch  under  strain  at  elastic  limit Jo  •••  .002333 

aedoctioa  in  diameter  at  point  of  rupture d® 'PJ 

nCQiictkon  In  area  after  rupture,  per  centum  of  original  section -  •  •  •  •        3* •  2 

FMltion  of  rupture  *-      ^  *•  «»  2"  from  neck 

QsTseter  of  broken  snr&oe eaky.  Interspersed  with  fine  granulation 

Ebngation  of  inch  sections .......".&,  •'.ZJJ*.  ."14,  ".10,  ".06,  ".08 

H.  Ex.  16 34 
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Ko.  2«53. 

Marks,  iJ?;S 

Diameter,  ''.565. 

SectioDal  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Pound*. 
2r.O 
1.250 
2.500 
8,750 
5.000 
0,250 
7,500 
8,730 
10,000 
11,  2o0 
12.500 
12, 730 
13.000 
13,250 
13,500 
13, 750 
14, 000 
14,250 
14,500 
14, 750 
15, 000 
15,230 
15,500 
15. 750 
16,000 
10, 250 
10, 500 
16,750 
17, 000 
17,250 
17, 500 
18,0C0 
IS,  500 
19.  OUO 
19,500 
20,000 
20,500 
21,000 
21,500 
22. 000 
22,500 
23,000 
23,500 
24,000 
24,500 
25, 000 
25, 500 
20.000 
26,500 
27,000 
27,600 
28,000 
28,  SCO 
29, 000 
29,280 


Per  square 
incli. 


Poundt. 
i.oco 

5.000 
10,OtO 
15, 000 
2^000 
25,000 
30,000 
35.000 
40.000 
45,000 
60,000 
51.000 
52, 000 
53, 000 
54,000 
55,  OUO 

66,  000 
57. 000 
58.000 
59,000 
60,000 
61.000 
62.00D 
63,000 
64,000 
65,000 
66.100 

67,  000 
68,000 
69,000 
70,  0(^0 
72.000 
74,000 
76,000 
78.000 
80,  000 
82,000 
84,000 
80,000 
88,000 
90,000 
02,000 
94,000 
96.000 
98,100 

100, 000 
102, 000 
104.000 
106. 000 
108, 000 
110,000 
112, 000 
114.000 
116, 000 
117, 120 


£lon|i:ation 
per  inch. 


Inch. 
0. 

.000150 
.  ooo:i:i3 

.  000300 

. 000067 

. 000833 

.001000 

.001167 

.001333 

.001483 

.001650 

.001083 

. C01733 

.001707 

.OOlhOO 

.001833 

.001883 

. 001900 

.  0019^0 

.  001983 

.  002000 

.  002050 

.  002117 

.002150 

.  002183 

. 002217 

. 002207 

.  0023 17 

.003183 

.  004700 

.005300 

.007000 

. 008333 

.009833 

.011350 

.  0127CK) 

.014217 

.015667 

. 017233 

.018067 

.  020300 

.  022183 

.  024033 

.020000 

. 028333 

.030667 

.0333 

.0367 

.0400 

.0450 

.  0500 

.0530 

.0633 

.0767 

.0967 


SuccessiTo 

eloDjratioD 

per  inch. 


Inch. 
0. 

.00(1150 
.  000163 
.  000107 
.  000167 
.0t.0l60 
.000167 
.000167 
.000166 
.000150 
.000167 
.000033 
.000050 
.000034 
.000033 
.000033 
. 000050 
.000017 
.000t;50 
.000033 
.000017 
.000050 
.1*00067 
.000033 
.  000033 
.000034 
.000050 
.000050 
.000866 
.  001517 
.000800 
.001500 
.001533 
.  001300 
. 001517 
.001350 
.001517 
.  001450 
.001566 
.001434 
.  001633 
.001800 
.001850 
.001967 
.002333 
.002334 
.002633 
.0034 
.0033 
.0050 
.0050 
.0050 
.0083 
.0134 
.0200 


Permanent  ??ff!»?I? 


set. 


permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Bemftrks. 


Initial  load. 


Slastie  limit. 


Teaaile  stroDgtii. 


y 


General  summary. 

Specific  Kravity 7. 8391 , 

uardness S6L67 

Tensile  strength  per  sqaare  inch  of  original  section .poniids..  117,  t^| 

Elabtic  limit  per  sauare  inch  of  original  section , do....    67.000 

Elongation  per  inch  after  ruptnre Inch..    0.13C? 

Elongation  per  inch  nndcr  strain  at  elastic  limit do M23t7 

Redaction  in  diameter  at  point  of  roptnre do 115 

Bedaction  in  area  after  rapture,  per  centam  of  original  section 90.4 

Position  of  mptare l".4fin»Beck 

Cliaractor  ( f  broken  surface silky,  interspersed  with  line  graniiUtiian 

Elongation  of  inch  Bcotions ^IJ; "  SO*,  *.U,  •.1^  Ml,  *JI 


20  zJzo^ci'geoZ^  S.  2,.  Ite/"^ 


JToop  C  7 


.^ST'e&c^i^ 
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HOOPC, 


No.  2791. 
Marks,  ^^f^f' 

Sectional  area,  .25  square  inch. 


/ 


1 

\ 

I 

i 


-AppUtrd  loada.        / 


per  Incli.       p^/io^i,. 


\ 

\ 
\ 

I 


250    /  J,  OOO 

J,  2:}o  f        ^,  <^w 

2,500  J^'^jS? 

-'— ~     '  J5.000 

20r  O:  O 

35,  CH/O 
40,  Oi  O 
45,000 
50.  OCO 
5h  OOU 

52L  oca 

53:000 


3,  7/JO 
5,000 

7.5(0 
«;750 

11250 
12,500 
12.7:0 
13,0fa 
1$.250 

13,500 

13,7C'0 

14,000 


14,250 
14,500 

Ii5,250 
15,5CJ 

17,002 
37,22^0 

17>0 

20,000 

2L50<) 

gooo 

^,5flO 

£000 


so,  000 

58  000 
59.000 

50.  000 

V^,ooo 

1^,000 

eo,ooo 

68,OCO 

a9.ooo 

70>^ 
71,000 

7!  000 

7^000 
80>O2 

^,000 

^000 

&H 


O- 

<  00433 

.  00«m:17 
<;  007.^3 

a  .00:^0 

'0Ol4:t3 
'OOIOIT 

'  00 1  &:>o 

"  001CH3 
•0017IT 
'001750 

r  ooivoj 

OOlBlT 

"  ooi^so 

'  ooi««*2 

: 001015 

'  002000 


00^x12 

^joisiso 

OOS200 
OOl2ti33 
0023  IT 


aoty&^ 

0030&0 
OO*^!? 


-So»252 

ot^^^ 

-  0142JT 
-SlS»33 

01*7^*32 

1 010533 

"0230 


^0^00 
-.0333 

:  0350 

0400 
.0533 


.OOo3 


0. 

.OOO'.OO 
.Oi^OlhS 
.0  0150 
. 0J0184 
.0i'0166 
.000167 
.000107 

.oooiew 

.000150 

.000184 

.000033 

.000033 

.OOOOUi 

.  000)33 

.001.017 

.01)0050 

.000033 

.0<0033 

.000034 

.00<050 

.000033 

.000050 

.000017 

.000050 

.  000033 

.000050 

.000033 

.000084 

.000060 

.000167 

.000167 

.000333 

.001667 

.00:660 

.001550 

.001367 

.001633 

.001667 

.001667 

.  001616 

.002000 

.002000 

.001834 

.003333 

.0033 

.0017 

.0033 

.0017 

.0050 

.0033 

.0050 

.0050 

.0100 

.0167 

.0188 


Permiiiient 

set. 


Saccesflive 

permaaent 

set. 


Bemtfkt. 


Inch, 
0. 

-.0(0017 
-.0''0017 
— .  000033 
— .  0'  0033 
-.000033 
— .  000.»33 
— .  000(>a3 

-.ouoo:a 


Inek, 

0. 
-.  000017 

0. 
— .  00C016 

0. 

0. 

0. 

0. 

a 


Initial  load. 


Elastic  limit. 


Tensile  streneth. 


General  summary. 


10 


•Mik  ixicb  of  origfnal  seetlon pounds.. 

gt^iper  •'^l^JISb  of  original  section do... 

>• ^««.?exn«      ^j^jy^ Inch.. 

strain  at  elastic  limit do 


S^i^l^T^-Setfter  r«pt«f 


Vnco 


116,760 
68,000 
0.1088 
.002383 
.051 
18,3 


Cb 


StSv^^TtocV^^f^ST^fTiplS; do 

«^^rir^Vtt  dLia«a^*-|?^Jr^t£tur^,  P«r  centom  of  original  section 

in  axe&  »S^«^  *    "^ ".6  fh>m  neck 

«*  ^toS^e^^^o*  r "06,  ".09,  ".08.  ".09,  'M2.  ".21* 
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No.  2792. 
Marks,  ^«?ig' 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundi. 
•J.>» 
1,250 

li.  r.;»o 
9  ?:»» 

o.OiO 

7, 5  10 
H,  750 
1(«,  000 
11,250 
12,600 
12,  750 
13, 000 
13, 250 
i:{,  500 
la,  750 
14, 000 
14,250 
14,600 
11,750 
15,000 
15.  500 
10,000 
10,500 
17, 000 

17,  500 

18,  000 
18,500 
10,000 

19.  500 

20.  000 

20,  500 
21,000 
21,500 

22,  000 
22,500 
23, 000 

23,  500 
24,000 

21,  500 
25,  000 
25,  5U0 
20,  000 
26, 500 
27, 000 
27, 120 


Per  Bqaare 
inch. 


Elongation 
per  inch. 


Pcundt. 

1,000 

5,000 

10,000 

15.000 

20, 000 

25,000 

30,  000 

35,000 

40, 000 

45,000 

60, 000 

51,000 

52,000 

53,000 

51,000 

55. 000 

56,000 

67,000 

68,000 

59,000 

60, 000 

62, 000 

64,  OCO 

66,000 

68,000 

70,  000 

72, 000 

74,000 

76,000 

78,  000 

80,000 

82, 000 

81.000 

86,000 

88,000 

90, 000 

02.000 

94,000 

90,000 

98,  000 

100. 000 

102,000 

104,000 

106, 000 

108, 000 

108,480 

Inch. 
0. 

.000150 
.000317 
.000183 
.000650 
.  000800 
.000967 
.001150 
. 001317 
. 001450 
.001607 
.001700 
. 001733 
.0017JQ 
.001833 
.001917 
.002117 
.  002H17 
.  002750 
. 002967 
.003467 
.004667 
.006000 
.007167 
.008500 
.  010000 
.  011500 
.  013000 
. 014500 
.  0U>n33 
. 017667 
.019667 
. 021333 
. 023000 
.  0'J5000 
.0283 
.0317 
.0350 
.  0383 
.0433 
.0467 
.0500 
.0567 
.0687 
.0833 
.0983 


SnooeaalTe 

elongation 

per  inch. 


Inch, 


0. 


.000150 

.000107 

.  000166 

.  000167 

.  000150 

.  000167 

.  0C0183 

. 000167 

.000138 

.000217 

.000033 

.000033 

.000050 

.000050 

.000084 

.000200 

.000200 

.000433 

.000217 

.000500 

.001200 

.001333 

.001167 

.001333 

.001500 

.001500 

.  001500 

.001500 

.001833 

.001334 

. 002000 

.001666 

.001667 

.002000 

.  0033 

.'0034 

.0033 

.0033 

.0050 

.0034 

.0033 

.0067 

.0100 

.0166 

.0150 


Pennanent 
set. 


h\ieh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saooesaive 

permanent 

set. 


Inch, 


0. 


Bemarka. 


Initial  load. 


Elaatio  limit 


TensUe  atrength. 


General  summary. 

Tensile  strength  per  sqnaro  inch  of  original  section... poonda..  ^^^ 

Elastic  limit  per  sqnaro  inch  of  original  section do....  H*J{ 

Elongation  per  inch  aftermpture A taich..   ••Ijg 

I'loDgation  per  inch  under  strain  at  elastic  limit do ^'^ 

Bednction  in  diameter  at  iK>int  of  raptoro do...*      J*: 

Keduction  in  area  after  mptnre,  per  centum  of  original  aeotion '^ 

Position  of  rupture i^tnavt» 

Character  of  broken  surface gnuDUlar;  sQ^^n 

Elongation  of  inch  sections ".06,  ".0«,".Ofik  ".11,  "•**••** 
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No.  2793. 


IOMiCt 
'y  BTeM 

area,  .25  sqaare  inch. 


\ 


Z50 
l,2CO 
2.5O0 
3.750 
6^000 
e,250 

8,750 
10,000 
Jl,250 
12,500 
19,750 
18.000 
13.2SO 
13.500 
13,750 
14,000 
14.250 
14,600 
14,750 
15,000 
15,250 
15^500 
1^750 
10.000 

la.  2r»o 

10,500 
10,760 
17,0**0 
17.250 

M^OOO 

1»,W0 

21.«>0 

22.000 

23^000 

24,000 

25.000 
»b5^ 

27.5gt 

2a  000 

»600 

»222 


incb^ 


U  OOO 
S.  OOO 
JO,  OOO 
15,  OOO 
20,  OOO 
25,  OOO 
30,  OOO 

as.  €>oo 

-Art,  OOO 
•45,  OOO 

so,  ooo 

51,  OOO 

52,  ooo 

53,  ooo 
S^OOO 
SS,000 

se,ooo 

57,  0€}0 

58.  ooo 

oo,  ooo 
«i.ooo 

«».  ooo 

05,000 

se,ooo 

«7.000 

o«-^^ 

69.  ooo 

Wooo 

»o»?22 

o«,'*oo 

88.000 

03,  ooo 
94.  ooo 

9a,  OOO 

»222 

102.  0©0 
104,000 

5o««5S2 

iio.ooo 


JEIloD£ration 
per  inch. 


0. 

.oooin 

.000207 
.000433 
.OOOG  0 
.  0f^07e7 
.OOU930 
.OOI'OO 
.001267 
.  OU  14:13 
.  0111600 
.001617 
.001067 
.  OO1700 
.  001750 
.001783 
.  0O18L7 
.  COI80O 
.  001883 
.  00 1017 
.  001050 
.  OOlOt^ 
.002033 
.OO-.i0«7 
.002117 
.  00  2107 
.002233 
.002333 
.  OU2533 
.002767 
.  O03167 
.004500 
.0OO167 
.  007667 
.  O4>fM>00 
.  010667 
.  01 2167 
.  013233 
.  015167 
.016667 
.018607 
.  O2O500 
.  OJ2500 
.  024500 
.  O26500 
.  O300 
.0333 
.03fl7 
.0400 
.0450 
.  0500 
.0550 
.0650 
.0783 
.  1083 


SacceMive 

eloDjiation 

I>eriiich. 


Inch. 
0. 

.000117 
.OOOIGO 
.000166 
.000167 
.000167 

.wm83 

.000150 

.0001(17 

.0OOIG6 

.000167 

.000017 

.000050 

.000033 

.000050 

.000033 

.000034 

.0)0633 

.000033 

.000034 

.000033 

.000033 

.000050 

.000034 

.000050 

.000050 

.000066 

.000100 

.000200 

.000234 

.000400 

.001333 

.001667 

.001500 

.001833 

.001667 

.001500 

.001160 

.001834 

.001500 

.002000 

.0  1833 

.002000 

.002000 

.002000 

.0085 

.0033 

.0034 

.0033 

.0050 

.0050 

.0050 

.0100 

.0133 

.0800 


Fermflnent 
set. 


Inch. 
0. 

-.000017 
—.000013 
—.000033 
-.000033 
—.000033 
—.000033 
—.000033 
—.000050 


Snccessiv© 
permaineDt 

Mt. 


Inch, 
0. 

-  .000017 

-  .000016 
0. 

0. 
0. 
0. 
0. 

-  .000017 


RemArka. 


Initial  loud. 


SlMtioUniit 


Tensile  Btrength. 


General  summary. 


^P***--!    ?Jn^     Z.'^xx»Te  inch  of  original  eectlon pounds. 

^**^^Str«»«;«i*^^P*^Jr2liicK  of  original  seciion do 


El 


^\U» 


7.8452 

27.16 

117.  040 

66,000 

SS5mlt'l>«T**V?^Ser  ruptopo" inch..    0.1250 

i»t^«^«.t5o^1P«»^\^*^w  ««derBtrain  at elflatio limit do..  .002233 

Sg^SSn^^I.^Sii^^at  point  of  rnptare do..       .074 

^ft^Set\o^^»*^*^Srtor  rapture,  per  centum  of  original  section 24.6 

^^ct.Um  fax ^Jf  »*^ r. ".7froraneck 

^omlt&'yn^  oi  ^^^y^^M/anrfttce granular,  radiating  from  a  dull  snot  at  circumferenc e 

Cto«™ol«x' olV^roMia^j^^ "".22,  '.12,  ".09, 'Ml,  ".11,  ".10 
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TESTS   OP   IRON,  STEEL,  AND    OTHER   MATERIAX.S. 


No.  2951 

Marks,  ^^f;?' 

Diameter,  ^'oM. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundt. 
250 
1,250 
2,500 
3,750 
5.000 
6.2o0 
7,500 
8.750 
10.000 
11,250 
112,500 
13,750 
15,000 
15,250 
15,500 
15,750 
10,  QUO 
16,250 
16,500 
16,750 
17.000 
17,260 
17,500 
17,750 
18,000 
ia250 
18,600 
18, 750 
10, 000 
10,600 
20,000 
20,500 
21,000 
21.500 
22, 000 
22,500 
23,000 
23,600 
24. 000 
24,500 
25,000 
25,500 
26,003 
26,500 
27,000 
27. 600 
28,000 
28,500 
28,930 


Per  square 

iDOQ. 


Poundt. 

1,000 

6,000 

10,000 

15, 000 

20.000 

25.000 

30,  000 

86.000 

40,01*0 

45,  000 

50,000 

55. 000 

60.000 

01, 000 

62. 000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

69,000 

•    70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

78,000 

80,000 

82,000 

84.000 

86, 000 

88,000 

90,000 

92,000 

94  400 

06,000 

08,000 

100,000 

102. 000 

104. 000 

106,  000 

108,000 

100,000 

112,000 

114,000 

115, 720 


EloD^tion 
per  inch. 


Inch. 

0. 

.000100 
.  0-J0300 
. 000467 
.000633 
. 0U0800 
.0t)0967 
.001133 
. 001300 
.001467 
.001667 
.001833 
. 002000 
.  00-2033 
.  002067 
.002067 
.0)2133 
.002167 
.002233 
. 002267 
. 002333 
.  002367 
.  002433 
.002567 
.002833 
.003267 
.004167 

.  oor.067 

.006067 

.008000 

.010000 

.011767 

.013400 

.015000 

.  017100 

.019000 

. 020667 

.  02.'&33 

.024833 

.  027367 

.030000 

.032587 

.  030000 

.0400 

.0133 

.0500 

.0600 

.0700 

.1038 


Snccesalre 

elon;ration 

per  inch. 


Inch. 

0. 

.  000100 
.000200 
.0.J0167 
.0.0106 
. 000167 
.000167 
.000166 
.  00<J167 
.  000 IG7 
.  000200 
.000166 
.  000167 
.  000013 
.000034 

0. 
.000066 
.  000034 
.000069 
.  000034 
.000066 
.  000034 
.000066 
. 000134 
.000266 
.000434 
.000900 
.000900 
.001000 
.001933 
. 002000 
. 001767 
.001633 
.001600 
.002100 
.001900 
.001667 
.  002166 
.002000 
.  002534 
.  002033 
.002567 
.003433 
.0010 
.0083 
.0067 
.0100 
.0100 
.0333 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 
permanent 


Inch. 


0. 


Bemarks. 


Initial  load. 


Slaatie  limit. 


Ten&ile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  H^JJ} 

Elastic  limit  per  square  inch  of  originsS  section do —    ^h^S^ 

Elongation  per  inch  after  rupture inch..   OJjJ^ 

Elongation  per  inch  under  strain  at  clastic  limit ^ ...do <M8w 

Keductionindiameter  at  point  of  rupture ^ do....      ;ll] 

^Reduction  in  area  after  rupture,  per  centum  of  original  section 3I>« 

Position  of  rupture ".T^hfmttet 

Character  of  broken  surface .........\ araaular;  silk.ToeDter 

Elongation  of  Inch  sections ".08,^U,".2r 
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Ko.  2952. 


iOB,Cy 
STsM 


Sectional  area,  .25  sqaare  inch. 


\ 

\ 


I 


1.  2SO 

2,  500 
3,750 

0,260 
7,60O 

8.750 
10^000 
11,250 
12,500 
13,750 
15.000 
I.\  250 
15.500 
15.750 
1U.O0O 
10,250 
lfi,fiOO 
1«.750 
17.000 
17,250 
17.500 

18.000 
18,250 
18,500 

IP.  500 
20.000 
2  J.  500 
21,000 

21-552 

22,000 

«.»; 

23.000 

2^552 
24,000 

24,600 

25,000 

2*- 522 
20.000 

20.500 

27' 522 

23.000 
2c.  500 
28.5*0 


I 
I 


1,000 

s^ooo 
lo,  noo 

J5,  0€>0 
2U,  OOO 
25,  OOO 
SO,  OOO 
35.  OOO 
40,  <iOO 
A3.  OOO 
5*K  OOO 
B&^OOO 
GO,  OOO 
01,000 
&2.000 

e3.ooo 

6^.000 
«5,  OOi> 

e^o€)a 

08,000 
69,000 

72,000 
41;  OOO 

70,000 

7«,02*I 
80,000 

86,  OUO 

02I0OO 
04  000 

oeiooo 
oS,ooo 

,t>-»  000 
^^'^^ 

io«,*>oo 
10^,  OOO 


Elongation 
perlncb. 


Jndi. 

0. 

.000133 

.000300 

.000(07 

.  0.0633 

.000767 

.  OO0967 

.001133 

.OOL333 

.001467 

.001067 

.001800 

.00-2000 

.002033 

.002067 

.002100 

.002133 

.  OO2107 

.002233 

.002267 

.002300 

.002367 

.  0026:13 

.002900 

.00  3567 

.004100 

.  OO5200 

.  €M>7400 

.  0O9267 

.010933 

.  012667 

.014J33 

.010167 

.O18J00 

.020000 

.022000 

.024333 

.OJO500 

.029167 

.03 1867 

.035333 

.038^33 

.0433 

.0467 

.0533 

.0667 

.0933 

.1033 


Snccessive 

eloD;;ation 

per  Inch. 


Inch. 
D. 

.000133 
.000107 
.000167 
.000106 
.000134 
.  0(.O2O0 
.000166 
.000200 
.0.0134 
.000200 
.000133 
.000200 
.000033 
.030034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000067 
.000266 
.000267 
.000667 
.000538 
.001100 
.002-200 
.001867 
.001668 
.001734 
.001668 
.001834 
.031833 
.002000 
.002000 
.002333 
.002167 
.002667 
.002700 
. 003466 
.003500 
.00U67 
.0034 
.0066 
.0134 
.0266 
.0100 


PermAneni 

vet. 


Snceessive 

permanent 

set. 


Bemarka. 


Inth. 


0. 
0 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


ElaatSc  liastt. 


Tensile  strength. 


General  summary. 


SjMciAc  i5r»^i*'y  "*  ---""'"       .,..- 

lCd»es*..--_--:-^*Vaaare  inch  of  original  section pounds 

TSiaile  »trenec*  »  ■^rtire  inch  of  original  section do.. 


-a^lm^ttie  l*"*^^I!fT,^  aiXcr  mpturo 


TElon|E»tlon ^«*  J^S     ^der  strain  at  olasticlimit do 

*r^^*i««  ««r*»«J  Yj^gfct  point  of  TOpture do 

^iter  mpuue,  per  oentam  of  original  section 


Bednetloi*  i» 


7.8488 

24.26 

114, 160 

69,000 

0.1687 

...  .002307 

.115 

36.4 

1"  from  neck 


inch 


I»o«iUoooC«P*5J^-'iiir«aco granular;  silky  center 

^hL»ater  o^-P^^^SeSioiui - "09.  "16.  ."25* 


of 


536  TESTS   OF  IBOH,  STEEL,  AND   OTHER  MATEBIALS. 

No.  2794. 
Marks,  M^if,^ 
Diameter,  ".564. 
Sectional  area,  .25  square  incb. 


API 
Tout 

1 

its 

its 

18.760 
U.KO 

Is 

its 
{» 

Bis 

18.000 

IIS! 

1ft.  000 

aa 

W.EKW 

IS 

gooo 

ii 

M,000 

IE 

28,820 

gs 

SB.  000 

MODO 

ei.o<» 

S2,000 

la 

eSooo 

«:o«i 

ca.000 
to;  000 

71,  o« 
72.000 

HZ 

sa 

w.ooo 

as 

e«,oo» 
wooo 
w,ooo 

i^;SS 

102.000 

KS 

oonso 

001833 

s 

oc::a33 

002200 

002500 
002H33 
M300T 

OOSKO 
OOJOBT 

010833 

OiSflo 

si 

0  eoM) 
021000 

OJMlK) 
025000 
027  J3J 
0300 

0«1J 

o&oo 

i 

000017 
000050 
000033 
000033 

Si 

000050 

000033 

00U033 
00O03i 
D00033 

ocoooo 

000050 
000007 
D0O0B3 

000200 

000368 
001087 

001  B3« 

ooooia 

00Z250 
OOIMO 

ooicsa 

001007 
002000 
0020UO 
002000 
003333 

s" 

00B3 

Twmil*  BtrenEth  piT  »quiir_  __.. 

Xlaatla  limit  per  ■quBro  Inch  of  orlglni 

BlodgMioti  per  iacti  Hn«r  rupture 

BlongBllOD  JKT  Inch  imdiT  atralD  at  olr 

Bcdoctlan  In  uro.i  ifl^r  rapMro,  per  oo 

PMHiunofruptuni 

Chinclcrof  lirok#D  snrrace 

ElODglltlDll  at  luoli  HOlldD* 


Oeneral  mminarjr. 

iftlnill  MCtlOD 


m  of  orl^lual  sootioii_. 


n 


^/a/aeter. 


-A  Implied  JoadB. 


in  en. 


7,  SCO 

"^0,000 
IhZSO 
12,500 
VL  750 

js.aoo 

13,250 
13,500 

^^ 
14,250 

15,000 

Id.  ^'"^ 
I    iSl^oo 

1ft  750 

'     J7,000 

17,250 

17,500 

17  750 

io,ooo 


S'0€H> 


%^   0€^^ 


90< 


ooo 


VVI 
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TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 


No.  2796. 

JU<41K&iy  MT«M 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  iuch. 


Applied  loads. 

Elon^atitm 
per  inch. 

Successive 

eloDgiition 

per  inch. 

Permanent 

Snoc«»ssive 

Remarks. 

Total. 

Per  Bquare 
inch. 

set. 

permuient 
seL 

Pounds. 

2r>o 

1,  250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,  750 
10, 000 

11,  250 
12, 500 

12.  750 
13,000 
13,250 
13, 500 
13,760 
14.000 
14,260 
14,600 
14.750 
15,000 
15,250 
15,500 
16, 750 
16,000 
16,250 
16,500 
16,750 
17,000 
17, 260 
17,600 
17,760 
18,000 
18,250 
18,500 
19,000 
10,500 
20,000 
20.500 
21,000 
21,500 
22,  000 
22,500 
23,000 
23.600 
24,000 
24,500 
25, 000 
25,500 
26. 000 
26. 600 
27. 000 
27,600 
28.000 
28,600 
20.000 
29,500 
29, 870 

Poitnds. 

1.000 

5,000 

10,000 

15,000 

20, 000 

25.000 

30,  COO 

35.000 

40,000 

45,000 

60,000 

61,000 

52,000 

63,  (HM) 

61.000 

65,000 

66,000 

67,000 

68,000 

59,000 

60,000 

6!,  000 

62, 000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

71,000 

72,000 

73, 000 

74,  000 

76.  000 

78,000 

8(),000 

82.  OOU 

84,000 

86,  000 

88,000 

90,  000 

02,000 

W,000 

96,000 

98,  000 

100, 000 

102, 000 

104,  000 

106. 000 

108, 000 

110,000 

112, 000 

114,000 

116,000 

118,000 

119,480 

Inch. 
0. 
.000133 

.  coo:oo 
.  oo.)4-o 

.000633 

. 000800 

. 000907 

.001117 

.001283 

. 001450 

. 001650 

.001667 

. 001700 

. 0U1733 

.001767 

.  001783 

.001833 

.001850 

.001883 

.001933 

.001967 

. OOJOOO 

. 002033 

.002067 

. 002100 

.002133 

. 002183 

.  002217 

.002267 

.  002317 

.002400 

.002500 

. 002050 

.  0028:.0 

.003333 

.004833 

.006333 

.  007833 

.009333 

.011000 

.  012  >00 

.014167 

. 015833 

.017600 

. 019333 

.021000 

.023167 

.025500 

.027r.00 

.  030167 

.0333 

.0367 

.0417 

.0450 

.  0.)00 

.0583 

.0700 

.1017 

Inch. 
0. 

.  000133 
.  000167 
.000150 
.000183 
.000167 
.000167 
.000150 
. 000106 
. 000167 
. C00200 
.000017 
.000033 
.000033 
.000034 
.000016 
.000050 
.000017 
.000013 
.000050 
.000034 
.  000033 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000060 
.000060 
.000088 
.000100 
.000150 
.000200 
.000483 
.001500 
.001600 
.001600 
.001500 
.001667 
.001500 
.001667 
.001666 
.001667 
.001833 
.001667 
.002167 
.  002333 
.002000 
.002667 
.003138 
.0034 
.0050 
.0033 

.oo->o 

.0083 
.0117 
.0317 

Inch. 
0. 
('. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

1 

ElMtio  limit. 

1 

1 
1 

Tensile  strength. 

General  summary. 

Specific  gravity l.Mt 

U:u-dnc8»  28.^1 

Tensile  strength  per  Hqaare  inch  of  original  section poands..  119«^ 

ElaHtfc  limit  per  Honaro  inch  of  original  section do....    69.#0i 

Elongation  per  inch  after  mpturti inch..    0  1188 

Elongation  per  iuch  nncicr  strain  at  elastic  limit do 002317 

Redaction  in  diameter  at  point  of  rupture do  ...       .W* 

Bed«iction  in  area  after  rupture,  per  centum  of  original  section 21-* 

Position  of  rupture 1".60  from  B«ck 

Charac ter  of  broken  surface granular,  radiating  tsom  a  d nil  spot  at  oirmmf erenee 

Elongation  of  inch  sections ".10,  ".08, '".08,  ".20,  ".»«•,  "-U 
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JScctiansLl  area,  .2o  square  inch. 


No.  2953. 


1 


/ 


1,  250 

3,  ISO 
5.O0O 

7.500 
8,760 

10,000 
11,250 
12,500 

13.750 

15,000 

15,250 

15.  600 

15.750 

1«,000 

ia260 

16.500 

1«.750 

17,000 

17.250 

17,500 

17.750 

laooo 

18.250 

lasoo 

18, 7W 
10.000 

19.250 

19,22 
20.00; 

21. 6M 
2i000 
22.500 
23,000 

23,555 
24,000 

25.000 

26  000 

27.  OW 
27.500 
28,000 

28.522 

2».1«0 


-/ 


/ 

/ 

I 
( 

I 
/ 


\ 


"7  ' 

'  Per  «qiiar«  ; 
/         iacti.         I 

1,  000 

5.  000 
10,  000 

IS,  000 
'JO,  000 

23.  Oiyo 

30,  0€>0 
33,  000 
40,  0*J0 
43,  000 

SO,  000 

63.  000 

eo,  000 
ei,€ioo 
s^.  000 
&,i.  000 
«4.  000 
03,000 
fso.  000 

67.  000 
OS  OifO 
00,000 
70,000 
71.000 
72,000 
73,  000 
7-4,  000 

77,000 

7e.  000 

70.  000 

go.  000 

g3.000 

»*'222 

g2,  000 
•4.  000 
99,000^ 

102, 05X 

108,000 

^^?'22o 
i*^*'22S 

xxo.e40 


flooflation 
per  mch. 


Inch. 
O. 

.000133 
.0Ot)300 
.000450 

.000783 

.000067 

.001133 

.OOI3U0 

.  00 1467 

.  00  L6'?3 

.001817 

.  002000 

.  00  JO*^ 

.  OO2067 

.00:^100 

.  00  J 133 

.002 167 

.  OOi?'2l7 

.00-S67 

^002'  00 

.O02333 

.  oo-r  <€7 

.002400 

.<K)a433 

.ooeoo7 

.  OOJ750 
.  OO-?800 
.  002867 
.003 167 
.  003667 
.  004107 
.0054  »7 
.  007367 
OO05OO 

.  oii^ss 

.  O13450 
.  01 5283 
017283 
.  01»417 
02 1 333 
.  023;j 
.  0267 
.  O30O 
.  0333 
,  0367 
.  O400 
.0450 
.0517 
.0000 
,  0767 
.0033 


Sncoesaivo 

eloDSation 

per  inch. 


Inch. 
0. 

.O00i:» 
.000167 
. 000150 
.000167 
.000166 
.000184 
.000166 
.000167 
.000167 
.000160 
.000184 
.000183 
.000033 
.000034 
.0000  3 
.000033 
.0C00I4 
. OOuOoO 
.OOOOoO 
.000033 
.000038 
.000034 
.OOOOiS 
.000033 
.  0002-^ 
.000083 
.000050 
.000067 
.000:500 
.000500 
.000500 
.001250 
.001050 
.  0021.33 
.00.083 
.001867 
.001833 
.  00:000 
.002134 
.001016 
.0J1967 
.0034 
.00.33 
.0033 
.0034 
.0033 
.0050 
.0067 
.0083 
.0167 
.0166 


Permanent 
sot. 


Inch, 


SooceoiiTe 

pemuuient 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Senuffka* 


InltiAlkMd. 


Slaetio  limit. 


Tensile  strength. 


General  9ummary, 


^^        inch  of  original  section pounds..  116,610 

incli  of  oriffinal section i do  ...    72,000 

^Y^5S»it^*»*C*SSiTOptare.:. Inch..    0.1350 

;!!SSjSon  t>e«*  ^^^"^  2:«Ser  strain  at  elastic  limit do 002433 

i™S^^P«^^^«*^^r«?a.t  point  of  rupture do 134 

SJSSom  iSa.  dl*«o«5Sirrt^tare,  per  centum  of  original  section 41.0 

^iSm  of  *^"P*''^r®„'mrfA45e silky,  interspersed  with  granular  motal 

SSS£?^«^^JJ^^^^lon« :.  ...".12,  Ml,  ".08,  ".08,  ".13.  ".29* 


i 
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No.  2954, 

Marks,  JJ?;S 
Diameter,  ''.666. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Per  snuuro 
iticu. 


Siicce«8ive 


Pound*, 

2ro 

1,250 
2,600 
3.750 
5,000 
6,250 
7.600 
8,750 
10,000 
11,250 
lj,500 
18, 750 
15,000 
15,250 
15,600 
15,750 
1«,000 
16,250 
16.500 
16,750 
17,000 
17,250 
17,500 
17,750 
18.000 
18,250 
18,600 
18,750 
19, 000 
19. 600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
28,500 
24,000 
24.500 
25.000 
25,500 
26,000 
26.600 
27,000 
27,500 
28,000 
28,410 


Poundi. 

1,000 

6.000 

10,000 

15. 000 

20.000 

25,000 

30.000 

35, 000 

40.000 

45.000 

50,000 

55,000 

60,000 

61,000 

62,000 

63,000 

64.000 

65,000 

66.000 

67,000 

68.000 

60,000 

70.000 

7i,000 

72,000 

73,000 

74,000 

76,000 

76,000 

78,000 

80,000 

82,00u 

84,000 

86.000 

88,000 

90,000 

02.  OUO 

91.000 

96,000 

98.000 

100,000 

102. 000 

104.000 

106,000 

108,000 

110.000 

112.000 

113,640 


^        per  inch. 


Inch, 
0. 

.  000167 
.000333 
.000500 
.000667 
.  00('833 
.001000 
.001200 
.  0013:a 
.0015C0 
.001667 
.001833 
. 00203 < 
.002067 
.  002 LOO 
.002100 
. 002167 
.002233 
.002300 
.002383 
.002333 
.002367 
.0024(16 
.002433 
.002500 
.002567 
.002767 
.003033 
.003900 
.006333 
.008500 
.010667 
.012333 
.014667 
.016667 
.018667 
.020667 
.023167 
.025667 
.028000 
.031067 
.  034167 
.037933 
.0433 
.0500 
.0367 
.0667 
.0967 


Inch. 

0. 

.  000167 
.  000 1C6 
.  000167 
.  000167 
.000166 
.000167 
.000.00 
.000133 
.000167 
.000167 
.000166 
.000200 
.000034 
.000033 

0. 

.000067 
.000066 
.000067 
.000033 

0. 

.000034 
.000083 
.000033 
.000067 
.000067 
.000200 
.000266 
.000867 
.002433 
.002167 
.002167 
.001666 
.002334 
.002000 
.002000 
.002000 
.002500 
.00-2500 
.002333 
.003067 
.003100 
.003766 
.005367 
.0067 
.0067 
.0100 
.0300 


Percaoont 
Bet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 
ponuauent 

BOt. 


Inch. 


0. 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tenaile  vtrength. 


General  sumtMry, 

TenaUo  atrength  per  sqnare  inch  of  orieinal  aeotion ponnda..  mjj? 

ElaAticlimit  per  aqaare incli  of  origixuQ section do....    7>(Sx 

Klongation  per  incD  after  raptare inch.,    ftjjg 

Elongation  per  inch  under  strain  at  elastic  limit do ^''"^ 

Kedaction  in  diameter  at  point  of  rapture do 1^ 

Redaction  in  area  after  raptare,  per  centum  of  original  section ^'i 

Position  of  ruptare 1".22  from  nee* 

Character  of  broken  surface silky;  tr»ce  of  granolatiOB 

Elongation  of  inch  secUona ".22*,".20*."«> 
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No.  2955. 

^9M.^ri%Sf  If  T*  J£ 

^^ctional  area,  .25  square  inch. 


/ 


^ppli^d  JoBda. 


\ 


TatAL 


I*ounds. 
250 
1,250 

2,500 
3,750 

5.  OOti 

6,  250 
7,500 
8,750 

10,  OOO 

11,250 

12,500 

13,750 

15.000 

15.  250 

15,5C0 

15.750 

16.000 

16.250 

16,500 

16,750 

\%.W50 
J&500 
19,000 
19.500 

20.500 

21.000 

21,500 

22,000 

22,500 

23,0OU 

23,500 

24.000 

24.500 

25,  ©"JO 

25.50© 

26.000 

26.500 

27.000 

27,552 

^^ 
28.060 


\ 


I 

I 


I 


inch 


1,  OOO 
5,  OrO 
lO,  OOO 
i5,  OOO 
20,  OOO 
2,%  OCO 
30,  OOO 
35.  OOO 
40.  OOO 
45,  OOO 
50,  OOO 
55.  OOO 

eo,  OOO 

61,000 
«2.  OOO 
©3,  OOO 

e^^ooo 

€J5.  OOO 

©6.  OOO 

67,  OOO 

fiS.OOO 

6»,  OOO 
70.000 
72,000 
74,  OOO 
76,000 
7«.  OOO 
80,000 
82.  0«.0 
84,  OOO 
86,  OOO 
8*i.  OOO 
»0,  OOO 
02.  OOO 
O*.  OOO 
06,000 
©8,  OOO 
1CH>,  OOO 

i(r2,  OOO 

lO*.  OOO 
106,000 
108.000 
110,000 
112'  OOO 


Klongation 
per  inch. 


O. 

.000167 

.000333 

.OO0:>33 

.000700 

.000^67 

.  001 013 

.001200 

.  G01367 

.  O01533 

.  001700 

.  001867 

,  002067 

.  002100 

.  002 133 

.  002200 

.002233 

.  002300 

.  0O2333 

.O02367 

.  002567 

.  O0-^767 

.  4>0.3333 

.  0O4667 

.  006600 

.008500 

,  OlCi-^S 

.  01 '-'000 

. O 13733 

.  01 5600 

Ol7:je7 

.0  93:?3 

.OjIOOO 

.  0237.J3 

.026333 

.OJO067 

.031607 

.035167 

.039000 

.  043167 

.0483 

.  0.'>67 

.0667 

.0867 

.1000 


Saocessive 

eloDiration 

pefinob. 

PermanoDt 
set. 

• 

Sacceasive 

penoaneot 

set. 

Remarka. 

Jneh, 
0. 
.000167 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

« 

0. 

Initial  load. 
Elaatio  limit 

1 
Tensile  strength. 

.000166 

.000200 

. 000167 

.000167 

.000166 

.000107 

.000167 

.000166 

.000167 

.000167 

.000200 

.000033 

.000033 

.0OCO67 

.0(K)033 

.000067 

.000033 

.00CK)34 

. 000200 

. 000200 

.000566 

.001334 

.001933 

.001000 

.001833 

.f... 

.001667 

.001733 

.001867 

.001T67 

.001966 

. 002167 

.  0;)2233 

.  U0260O 

. 002734 

.002600 

.003500 

.0OJ833 

.004167 

.00ril33 
.0084 

.0100 

.0200 

.0133 

General  summary. 


,^^^.  ^oTiaic^  ^''^^^  o^  ^'^^^^ B®<'^<''^ pounds..  112,320 

Tenmle  »*«^'*^**  ^*^«j*M>  Inch  of  original  section do  ...    67,000 

Slastle  limit  p«f  ^SJ^fter  rupture. inch-.    0  1667 

Soasation  XHTT  V*^^^  „nder  strain  at  elastic  liihit do 002367 

lOongation  P«J.™;^fter  at  point  of  ruptnre do 134 

iBedncti<m  in  ^H^^^rt/er  rupture,  per  centom  of  original  aeotkm 41.9 

Eieduetloxi  in  *'JSI^^        - ' 1".  17  from  nock 

'osition  of  ^VgSiJ^  TOrfeoe ^. grannlar;  silkv  center 

?l«««*fJJ*^^iSS^«>c&on»  — — '  2l\  '  .20*.  ".09 


I 
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SECOND  HOOP  C,. 


Ko.  3140. 

Marks,  ^J  i*,? 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
3,750 
6.000 
0,250 
7,600 
8.760 
10,000 
11. 260 
12,500 
12,760 
13,000 
13.250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17, 000 
17.600 
18,000 
18, 500 
19,000 
19.500 
20, 000 
20, 600 
21,000 
21,600 
22, 000 
22.500 
23,000 
23,500 
24. 000 
24.600 
26, 000 
25.600 
26, 000 
20,600 
27,000 
27,600 
27,690 


Per  sqaare 
incn. 


Pounda. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,  Of  0 
30,000 
36,000 
40.000 
46,000 
50,000 
61,000 
52.000 
53,000 
54,000 
55,000 
66,000 
57, 000 
68,000 
50,000 

60,  ooa 

62,000 

64.000 

66, 000 

tt8. 000 

70. 000 

72,000 

74. 000 

70,000 

78.000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

04,000 

96.000 

96.000 

100,000 

102, 000 

104,000 

106, 000 

108, 000 

110.000 

110,360 


Elongation 
per  inch. 


Inch. 
0. 

.000160 
.  000317 
.000483 
.000650 
.  000833 
.001017 
.001183 
.001333 
.  001483 
.001700 
.001760 
.001783 
.001833 
.  001050 
.002100 
.002333 
.002660 
.002783 
.  002060 
.  003367 
.  004167 
.005183 
.900417 
.  007717 
.009033 
.  010600 
.011917 
. 013333 
.O15U0O 
.016067 
.  018333 
. 020083 
.022133 
.024333 
. 026417 
.028833 
.  031333 
.0360 
.0307 
.0433 
.0483 
.0517 
.0617 
.0683 
.0667 
.1267 


Recessive 

elonffation 

per  inch. 


0. 


Inch. 


. 000150 

.  000167 

.000166 

.000167 

.000183 

.000184 

.0001G6 

.000150 

.000150 

.000217 

.000050 

.000033 

.000050 

.  000117 

.000160 

.000233 

.000217 

.000233 

.000107 

.000417 

.000800 

.000960 

.001284 

.001300 

.001310 

.001467 

.001417 

.001416 

. 001667 

.001667 

.001666 

.  001760 

.  002050 

.  002L00 

.002084 

.002416 

.002500 

.003667 

.0017 

.0066 

.0050 

.0034 

.0100 

.0066 

.0184 

.0400 


I 


Permanent 
.set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 


Snccessive 

permanent 

set 


Inch. 


0. 


.000017 
0. 
0. 


Bemarka. 


InitiA)  oad. 


Elastic  limit. 


,  TeDfiOe  strength. 


General  summary. 

Tensile  strength  per  square  loch  of  orieinal  section 1 povinds..  110,163 

Elastic  limit  per  sqoare  inch  of  original  seotion do ^S! 

Elongation  per  incn  after  mpture .iBQh..    0.1267 

Elongation  per  inch  under  strain  at  elastic  limit do OOISS 

Bednction  In  diameter  at  point  of  rapture do 994 

Reduction  in  urea  after  rupture,  per  centum  of  original  seotion 37.6 

Position  of  rapture ".8aft«nB«ck 

Character  of  broken  surface granular;  silkTeeiiter 

Elongation  of  inch  sections ".aS*. ^.12, ".10, ^.08, ''.lO,  ".13 
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No.  3141. 
Marks,  "*'C' 

Dmmeterj  ".564. 
Sectionsd  area,  .25  square  inch. 


JLpplicd  loads. 


ToeaL 


PaufuU. 

250 

1,2S0 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 
10,000 
11,2.'>0 
12,500 
12.750 
13.  Of  O 
13.250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15.000 
15,500 
16,000 

16,5C»0 

17.000 

17,600 

18,000 

18.500 
'.     19,  uOO 

;   i9.r«o 

I     20.000 
20,500 
\    2\.t*00 
21,500 
22,000 
22,500 
23,000 
23,500 
24,0CO 
24.500 
25,000 
25.50O 
I     26LOOO 
'     26,  SCO 
i     27,  OOO 
27,500 
27,5^0 


Person 
inco. 


I,  OOO 

I0,0i>0 
15,  OOO 
20,000 
25,  CfOO 
30,  0€Hf 
33,  OOO 
40,  OOO 
45.  OOO 

50,  OOO 

51,  OOO 

52,  oOO 

53,  OOO 

54,  OOO 

55,  OOO 
5e.  OOO 
ST.  OOO 
B&^iPOO 
©O,  OOO 
GO  OOO 
e!2,  OOO 
«4,  OOO 

ae.  04»o 

OS,  OOO 
TO,  OOO 
T2,  OOO 
•74,  OOO 
TO,  OCO 
T8,  OOO 
80.  OOO 
H2.  OOO 
»-4,  OOO 
SO,  O*  O 
8rt.  OOO 
90.  OOO 
©2,0-  O 
OA.  o<>o 
06,  O«'0 
Oft,  OOO 
lOO.  OOO 
lOA  OOO 
104,000 
lOO.  000 
108.  OOO 
110,  Oc  0 
110,2<M) 


SaceewiTe 


SAoDRfttion 


Permanent 
■et. 


I 


0. 

.000133 

.  00(1300 

.000183 

.000607 

.000850 

.001033 

.001200 

.001350 

.001533 

.  001717 

.0()1783 

.001850 

.001917 

.002047 

.  OOi-JOO 

.002347 

.OiiSSO* 

.002717 

.002883 

.003233 

.004000 

.004900 

.006133 

.  007500 

.008833 

.010^250 

.011667 

.  013083 

.  OUTCO 

.0:6367 

.018<j00 

.0198  3 

.031783 

.  02:;917 

.  O2rO0O 

.028750 

.031333 

. 034000 

.0383 

.04:a 

.0483 

.  0:>17 

.0617 

.  071)0 

.0883 

.  10  }3 


Roccesaive 

permanent 

set. 


0. 

.000133 
.000167 
.000183 
.000184 
.000183 
.000183 
.000167 
.000150 
.000183 
.000184 
.000066 
.000067 
.000067 
.000.50 
.000133 
.000167 
.000183 
.000217 
.000166 
.000360 
.000767 

.oooeoo 

.001233 

.001367 

.001333 

.001417 

.001417 

.001416 

.001667 

.001617 

.001633 

. 001833 

.001050 

.002134  I 

.002083  ; 

.002750  i 

.  002583 

. 00:C67 

.0043 

.ooro 

.0030 
.00-4 
.0100 
.0083 
.0183 
.0150 


0. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.OOC017 

.000017      a 

.090017    I    0. 


Inch, 


.000017 


Bemarka. 


InitUllond. 


Elaatlo  limit 


Tensile  strength. 


General  eummary. 

T*    naile  t»tx*riisnl*  P*"^  **1°*^®  ^*'^ **'°^^°*^  *®®^**"' pounds..  110,280 

«^^5-     ».--.it,  T>«r  HQTiaroinchof originalsection do  ...    53,000 

5i««i««ttoiioerincli  aft*  r  rapt  are        inch..    0.1167 

SMSJUion  per  inch  under  strain  at  elastic  limit do 001017 

SMluction  in  diameter  at  poiut  of  rupture        do 064 

£M^Ti.ctioxi  in  sn^a  after  mptnre,  per  centum  of  original  section 21.4 

?Si.^Uo-n  of  ruptnro at  middle  of  Btem 

^l&SKTaeter  of  broken  snrtace.  iminular,  radiating  tram  a  dull  spot  at  the  circumference.    Opeuod  sur* 
-r^^-fe  cracUH  in  the  vicinity  of  ruptare. 

i^n  of  Inch  sections ".08,  ".12,  ".18*.  ".15,  ".00.  ".08 
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Ko.  3142. 

Diameter,  ''.564. 

Sectional  area,  .25  square  iuch. 


^Applied  loads. 


Total. 


Pound*. 

2&0 

1,200 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10, 000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,  750 

13,  000 
13.250 

13.  500 
13,760 

14,  OjO 
14,  250 

14.  500 
14,750 

15,  liOO 
15.  500 
16,000 
16,500 
17, 000 
17.  500 
16  000 
18,500 
10,  000 
19,  TOO 
20, 000 
20,500 
21.000 

21,  500 

22,  000 

22,  500 

23,  000 

23,  500 

24,  000 
24,500 

25,  000 

25,  500 

26.  000 
26,  500 
27.000 
27, 500 
27, 570 


Per  square 
inco. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35, 000 
40,061 
45,000 
46,000 
47,000 
48,000 
40,000 
50, 000 
.51,000 
52.000. 
53,000 
54,  000 
55,000 
56, 000 
67,  000 
58, 000 
59,000 
60,000 
02,000 
64,000 
66,000 
68  000 
70,000 
72,000 
74, 000 
76,  000 
78,000 
80.000 
82, 000 
81,  000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
98,000 
100,  000 
102,  000 
104, 000 
106.  (00 
108.000 
110,000 
110, 280 


='°»?'".~  S.1on 


per  mch. 


Inch. 
0. 

.000133 
.000317 
.000467 
. OOOOSO 
. 000817 
. 000983 
.001160 
. 001317 
.001483 
.  001517 
.001550 
.001583 
.001633 
. 001700 
.  001733 
.001783 
.001850 
. 00^017 
. 002183 
. 002367 
.  0)2533 
.  002733 
.  00i98:j 
.003417 
.004250 
. 005250 
.  00G433 
.  007833 
. 0090S3 
.  010500 
. 012000 
.013333 
.  01.')083 
.016667 
.  018300 
. 020 107 
.  022167 
.  024333 
.026417 
.028833 
.  031250 
.  034167 
. 037500 
.  010800 
.0467 
.0533 
.05a3 
.0667 
.0867 
.0067 


por  inch. 


Inch. 
0. 

.OOOIX^ 
.  000184 
.  000150 
.000183 
.000167 
.000166 
.000167 
.  000167 
.000166 
.000034 
.000033 
.  000033 

.  oooo:>o 

.000067 
.  000033 
. OCOOJO 
.000067 
. 000167 
. 000166 
.000184 
. 000166 
.000200 
. 000250 
.  000434 
.  000833 
.001000 
.  001183 
.001400 
.  001250 
.001417 
.  001500 
.  001333 
.  0017.^0 
.001481 
.001633 
.001867 
.  002000 
.  002166 
.  002084 
.002416 
.  0024 17 
.  002917 
.  003333 
.003300 
.0059 
.0066 
.0050 
.0081 
.0200 
.0100 


Pemianeut 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

permaDent 

set. 


Remarks. 


Inch. 
0.  Initial  load. 


Elastlo  limit. 


Tensile  strengUi. 


General  eummary. 

Specific  gravity 7«^ 

JBTArdness **•• 

Tensile  strenglh  per  square  inch  of  orieinal  section ponnds..  H^^ 

Elastic  limit  per  square  inch  of  original  section do —   ^  ^ 

Eloni^ation  pcricrn  sfter  rnpture iooh..    ^^2 

Elongation  per  inch  under  strain  at  elastic  limit do *^'f9 

Keduction  in  diameter  at  point  of  rupture do ^^ 

Reduction  in  area  after  rupture,  per  centum  of  original  section 2i  * 

Position  of  rupture 2".15fromi»<» 

Character  of  broken  surface w  granular;  silkje^^ot^ 

*  Elongation  of  inch  sections ".08^  ".!»*,  ".13.  ".OB,  "•<«,  "•« 
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aooal  area,  .25  square  inch. 


No.  3143. 


iBch. 


3,000 
5,000 

10,000 
15,000 
20,000 
25.000 

90,000 

35,000 

40,000 

45,000 

4B,0OO 

50.000 
52,000 

Slooo 

U.0OO 

60,000 

72.000 
78^000 

82,0X2 

&?& 


per Ineh. 


,  0010«T 

,OOJ^*^ 

.  0013^3 

.  OaiS4F7 

001000 
.  OOl7fiO 
.001^17 
.  0018S3 


002ia7 

•^5 


l^^r^soa 


.  ois^2 


"  0231«2 


.onso 


Saco«MiTe 

elonntlon 

per  iBoh. 


Inch, 

0. 

.000150 

.000183 

.000107 

.000107 

.000183 

.000217 

.OOOIGO 

.000160 

.000184 

.0OCO5O 

.000033 

.000100 

.000067 

.000060 

.000067 

.000217 

.000160 

.000184 

.000188 

.000317 

.000310 

.000517 

.000338 

.000484 

.001166 

.  001117 

.001467 

.  001316 

.001407 

.001383 

.001560 

.001700 

.001067 

.001583 

.002064 

.002000 

.001050 

.002388 

.•02-117 

.002750 

.003000 

.008338 

.0060 

.0060 

.0050 

.0083 

.0117 

.0133 


Pormuient 


Ineh. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 


Soce«MiT« 

permanent 

eek 


IndL 


Remiirka. 


0. 


.000017 


0. 
0. 


Initial  load. 


EImUc  limit. 


Tensile  strenKth. 


Omerdl  summary. 


inch . , 

do — 


10q,72p 

47,0C0 
O.O'iU 

.  00i6-^j|> 


•gUpttiBtt  t>*  •*•*         \ , "60  from  noc^^ 


•"^iSi 


50  from  doc)^ 
in^nnlar ;  silky  centot 
".22*.  ".08,  ".06,  ".06,  ".06,  ".07 


0L 
.  000100 
.  000333 
.  000300 


J0OIO33 
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No.  3145. 

^reoj  .25  square  inch. 


000 
000 

„.ooo 

so,  000 

61.  000 

^.?22 

50,000 

57»222 
59.000 

60.000 

68»  000 
70,000 
72.000 
74.000 

wooo 

80.000 
AOOO 

02,000 

»5^000 


00X430 
00i090 


ooiBon 

002033 


OOTSOO 
00«i20T 
0O»T33 

oixJOZ 

Ol2^i«2 
01-*107 
013017 

01704J 
OX1H»07 
O'^^ZiSO 
033rJ33 


027500 

oso-tiv 

;  0333^ 

030000 

'  0305«5 
.013000 


OS33 


.OT17 

.ooi'7 
.xia^ 


IndL 

a 

.000150 
.000163 
.000167 
.000183 
.000184 
.000166 


.ooon? 
.000200 

.000117 

.000100 

.000166 

.000217 

.000417 

.000366 

.000560 

.000500 

.000584 

.000333 

.000S50 

.000583 

.000600 

.000597 

.000767 

.001466 

.001434 

.  001416 

.001584 

.001750 

.002000 

.001750 

.001583 

.002083 

.  002167 

.')02000 

.002917 

.002916 

.002667 

.003583 

.003417 

.0053 

.0050 

.0100 

.0084 

.0200 

.0200 


PcnuAiicait 
set 

SQccessiTo 

pQCIBAIieilt 

set. 

Inch. 
0. 

Ol 

a 

Ol 
0. 
0. 

a 

.000088 
.000080 

Ol 

.000038 
.060017 

*■••••••••• 

•  •••  ■•••••*• 

•  ••^•S    m  m  m  m  m  • 

laiiMlfliid. 


TlnoliB  Vimii. 


Tensile  ■irength. 


OfMTtfl  oiifiiiii«rjr. 


et'ineh 


^  ^  ^  m  •  —  •«••••••"•••.•.■•.......••.•«..«.•••.•..•«.••••.«....»,,,,,,     7,  8491 

^  »»•     -•.  ••••■•••-•••........•••••..•..•.••••••.•.•••.•«,■, ........       20. 81 

•A«M«  i»©^  of  oi^lS^*'  Beotloii pounds..  102,720 

■^^«l»of  original aoctlon.; do    ..    45,000 

SnSeTetridn  »*•*«»»« J*m*t  do 001650 

^\i  «oint  <>^  ""P****^ clo 084 

rvSoare,  per  oeotam of orig;lDiil section 27.0 

".OSfromneck 

grannlar;  siTky  center 

aecUMM rr....^20*,".15,  ".08,".09, 'MO,  ".10 
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TESTS  OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 


No.  3177. 

Marks,  i^&S 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Apiilied  lotds. 


TotaL 


Poundt. 

250 

1,250 

2,500 

8,750 

5^000 

6^250 

7,500 

8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

13,250 

18,500 

13,750 

14,000 

14,260 

14,500 

14,750 

15,000 

1^500 

16^000 

16^500 

17,000 

17.500 

laooo 

18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24.000 
24.500 
25.000 
25.500 
20.000 
28.500 
27,000 
27,500 
27,000 


Per  scinftre 
inch. 


Poundt, 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40.000 
45,000 
50,000 
51,000 
62.000 
53.000 
54,000 
55,000 
58,000 
57.000 
58,000 
50,000 
80.000 
82,000 
84.000 
88.000 
88.000 
70.000 
72,000 
74.000 
78,000 
78.000 
80,000 
82,000 
84.000 
88,000 
88,000 
00,000 
92,000 
94.000 
98.000 
98,000 
100,000 
102,000 
104.000 
108,000 
108,000 
110,000 
110,760 


Bloncatioii 
per  Inch. 


InelL 
0. 

.000138 
.000300 
.000487 
.000850 
.000833 
.001000 
.001183 
.001350 
.  001517 
.001700 
.001783 
.001887 
.001933 
.002083 
.002183 
.00228a 
.002400 
.002587 
.002738 
.002950 
.003533 
.004417 
.  005417 
.008583 
.007850 
.C00333 
.010887 
.012187 
.013750 
.D15417 
.018750 
.018583 
.020500 
.022600 
.024583 
.028783 
.029187 
.0317 
.0342 
.0387 
.0433 
.0483 
.0517 
.0617 
.0733 
.0887 


SnooeflsiTe 

elongation 

per  inch. 


Inch. 
I. 

.000183 

.000167 

.000187 

.000183 

.000183 

.000187 

.000183 

.000187 

.000187 

.000183 

.000083 

.000084 

.000088 

.000100 

.000100 

.000150 

.000117 

.000187 

.000168 

.000217 

.000583 

.000884 

.001000 

.001168 

.001287 

.001483 

.001334 

.001600 

.001583 

.001887 

.001333 

.001833 

.001917 

.002000 

.002083 

.002200 

.002384 

.002533 

.0025 

.0025 

.0060 

.0050 

.0034 

.0100 

.0118 

.0134 


Permanent 
■et 


Ineh. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 


SacoeaaiTe 
^rmaneat 


Jnek, 


.000017 


0. 


InitialiiMML 


Elaatie  limit 


TeoaQe  atnagth. 


General  eummartf. 

Tensile  atrength  per  square  inch  of  original  section , peanda..  IM^^ 

Elaatio  limit  per  sqoare  inch  of  originalaection do.... 

Blon|(ation  per  inca  after  rnptare iadi..  6.1 

Elongation  per  inch  ander  strain  at  elastic  limit do ^ 

Bedactlon  in  diameter  at  point  of  rapture do.... 

Bedoctiun  in  area  after  ruptare,  peroentamof  original  section &? 

Position  of  rapture V.TSl 

Character  of  broken  surface granolar;  aUky  apoiafteirei^ 

Elongation  of  inch  sections ".^"M,  ".2S*,''.ll^''il^'^ 


^^^ictioiial  area;  .25  sqnare  iocb. 


:    OF   IBOIT,    STEEL,    AND    OTHER    MATERIALS. 
No.  3178. 


Gaural  nummary. 
_  taoh  <rf  «>ri*in«l  •e«Uon .pmrndt..  IIRM* 

j*£jSS^t.^'?i'^"-^r'~'-;:\-:--:;-:;:.;;::::::;::::::::::^^^^^^    S^SS 

.^\»2h»R«"^^i,il.rtlo  limit *> mXl 

olmoOT* ■."'^' ',V..'.V,.V.V,*.'.V. ..'..'.'..'.'. '...'.'—  KT»oal»r!  dlkroaatw 

K^SroiH*""^ "::";""\::::::;y.////.:/.:..:::..."M."M.-M.".tt."M.''.ia^ 


i 
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No.  3180. 

Diatneter,  ''.£64. 

BectioBal  are,  .24  Bqnare  (dcIi. 


Oeneral  mmMory. 

.iBDk..     O.UM 

do Mini 


iforlcliial  HCtloii pwiBdi, 

it'tiUMioitdLit' 


itup  of  oiialuil  ■• 


.oi,  ".(•,".  w,".i 
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TESTS  OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


THIRD  HOOP  C,. 


No.  3371. 

Diameter,  '^564. 

Sectional  area,  .25  ^qaare  inch. 


Applied  loads. 


ToUl. 


P9und8. 

250 

1.250 

2,500 

8.750 

5,000 

6,250 

7,600 

8,750 

10,000 

11, 250 

12,500 

12,750 

13,000 

13.250 

13,500 

18,750 

14,000 

14.250 

14,500 

•  14.750 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19.  000 

10,500 

20,000 

20,500 

21,000 

21,500 

22, 000 

22,500 

23,000 

23,500 

24.000 

24,500 

25,000 

2b,  030 


Per  sQuare 
inob. 


Poundt. 

1,000 
'5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
61. 000 
52,000 
53,000 
54,000 
55,000 
66,000 
57, 000 
58, 000 
50,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74, 000 
76,000 
78,000 
80,000 
82,000 
84. 000 
86,000 
88.0C0 
90,000 
9 ',  000 
91, 000 
06,000 
08.000 
100,000 
100,120 


ElonsatioD 
per  mch. 


'  Jnek. 

0. 
.000160 
.000317 
.000488 
.000650 
.000817 
.000083 
.001150 
.  001317 
.001483 
.001667 
.001767 
.002067 
.  002767 
.003833 
.004833 
.006167 
.006700 
.  007367 
.f 08000 
.008867 
.  0103.50 
.  012260 
.  014333 
.016000 
.017167 
.018917 
.021167 
.023167 
.024667 
.027000 
.0300 
.033.i 
.0367 
.0400 
.0450 
.0500 
.0567 
.0633 
.0767 
.1117 
.1300 


Succeanlve 

•loDffaUon 

per  tnoh. 


Inch, 
0. 

.000150 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000184 
.000100 
.000300 
.000700 
.001066 
.001000 
.001  34 
.000633 
.000667 
.000638 
.000867 
.001483 
.001000 
.002083 
.001667 
.  001167 
.001750 
.002250 
.002000 
.001500 
.002333 
.0030 
.0033 
.0034 
.00.33 
.0050 
.0060 
,0067 
.0066 
.0134 
.0360 
.0188 


Permanenl 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SuooeaaiTe 

pemaoent 

•et. 


JiMJL 


0. 


Initial  iMd. 


SlaatioUmlt 


Tensile  strenxtfi' 


General  gumfnary. 

Tensile  strength  per  sqnare  inch  of  orieinal  section poands..  1^2 

Elasticlimit  per  square  inch  of  originu  Bection do....   J^J* 

Elongation  per  inch  after  ruptnre ineh..   J-jJ 

Elongation  per  inch  nnder  strain  at  elastio  limit do WW 

Rednction  in  diameter  at  point  of  iiiptnre do —      ^ 

Bed  notion  in  urea  after  ruptnre.  per  centum  of  original  aedtofi Jj^ 

Position  of  rnptnre l".96  ftain  i*g 

Cbaracterof  broken  surface granular;  dall  spot  at  the  eireoBn*^ 

fikmgation  of  inch  sections ; ".09,  ".12.  ".!«.  ".IS^".!!*.'" 

r  > 


TESTS   OF  IBOH,    STEEL,    AND   OTHEB   MATERIALS 

No.  a372. 
Marks,  Sg«^^ 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  iucb. 


Applisd  loads. 


IT.  900 

IB.  aw 


1,00(1 

5.0M 


63,000 
til',  000 


78.0'W 

<a.wo 

88.000 


.OIBUIJ 

[oiioiT 


2}.  HO 
24.  MM 


Grneral  mmmary. 

BBtrvDpth  per  Bqakre  iDota  of  orlfflii^  bmUod  . .  _ 

i  limit  per  Hqu4rQ  tncb  of  origiDU  sflctlon 

iLwn  pur  Inch  undpr  111  rain  >t  claal  io  Kmlt 

UoD  tn  iluowter  nt  point  of  ruptura 

Oonin  irem  ailer  tupiure.  pt«  cenliim  ororlginsl  scotioa. 

;tar  of  bnkan  aoiAice 

lUoaM  tncb  laotlmM 


...3/'.aitttonoect 

■ilkr 


554  TKSTS   OF   IRON,    STEEL,    AND   OTHKB   MATERIALS. 


No.  3373. 

Marks,  i®|;,2 

Diameter^ "  .664, 

Sectional  area,  .25  sqaare  inch. 


Applied  loftdB. 


ToUL 


PoundM. 
290 
1,280 
2,500 
3.7fi0 
fi,000 
0,290 
7.500 
S,750 
10,000 
11,250 
12,500 
12,750 
13.000 
13,250 
13,500 
18,750 
14,000 
14,250 
14,500 
14.7S0 
15,000 
16^500 
18,000 
18,500 
17,  COO 
17,500 
18.000 
1M.500 
19,000 
10,500 
20.000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
26,000 
25,500 
26,580 


PerMoare 
loon. 


PotuULtt 
1,000 
5^000 
10,000 
15,000 
20,000 
25,000 
80,000 
35.000 
40,000 
45,000 
50,000 
51,000 
52,000 
58,000 
64,000 
55,000 
58.000 
57,000 
58,000 
50,000 
80.000 
82,000 
84,000 
80.000 
88,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
80.000 
88.000 
09.000 
02.000 
94.000 
08,000 
98,000 
100.000 
102. 000 
102,240 


Eknucaiion 
per  inch. 


Inch, 

.000138 

.000317 

.000487 

.000633 

.000800 

.000007 

.001133 

.001300 

.001487 

.001633 

.001883 

.002288 

.003000 

.003833 

.004367 

.006183 

.005987 

.006867 

.  007250 

.008000 

.009200 

.  010583 

.011917 

.0H417 

.016000 

.OiO'jOO 

.018250 

.002000 

.021833 

.033833 

.  026083 

.028667 

.031000 

.03i917 

.a')8887 

.0417 

.0487 

.0517 

.0583 

.0700 

.0950 

.1087 


8uooemlye 

elonfEAtion 

per  inch. 


Ineh. 
0. 

.000133 
.000184 
.000150 
.000108 
.000167 
.000187 
.000186 
.000167 
.000167 
.000166 
.000050 
.000800 
.000717 
.000833 
.000534 
.000816 
.000784 
.000700 
.000583 
.000750 
.001200 
.001383 
.001334 
.001500 
.001583 
.001500 
.001750 
.001750 
.001833 
.002000 
.00-2250 
.00-J584 
.002333 
.002917 
.0029M 
.004833 
.0050 
.0030 
.0066 
.0117 
.0250 
.0117 


p«sr"V^™^» 


Jim*. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inek. 


0. 


Bemarkt. 


Initlalloiid. 


Elastic  limit. 


Tensile  siranistii. 


General  summary, 

Tenaile  ttreni^  per  square  inch  of  original  section poundi..  l^JJ! 

Xlastlo  limit  per  sqaare  inch  of  original  section do---  ^fSk 

Elongation  per  ineli  after  rapture inch..  0.1JJ 

Blongatio::  per  inch  nnder  strain  at  elastic  limit do M^ 

Bed«oti<m  in  diameter  at  point  of  rapture do  --      J! 

Bednction  in  area  after  rnptare,  per  centam  of  original  section '^v 

Position  of  mptnre 3".25 ftosiajj* 

Character  of  broken  snrfaoe. . : granular ;  radiating  fh>m  dull  spot  at  cireaisfflnfj| 

Elongation  of  inch  sections ".07,  ".lV'.18^".M*,''lli  •" 


nara  of  moN,  steel,  and  othbb  hatebulb. 

No.  3374. 
Marks,  Sl;/if 
Diameter,  ".564. 
SectioDal  area,  .25  aqaare  inch. 


ApplMkod.. 

"SKS- 

^- 

PKTDUUet 

BSMBk^ 

TataL 

■-.ar- 

IM 

XSOO 
TM 

tM 
S,TM 

«S 

1, 900 

ai 

DM 
» 
MM 

im 
m 

SM 
OM 
Mt 

toe 

•M 
1     SM 

WO 

1 

«M 
(M 

».» 

Sis 

M.OM 
XM 

FMMtt. 

i 

U.OM 

M.OMI 
15.00* 

£0.000 
SI. 000 

U.PM 
SI,  BOO 
t^DOO 

»E 

08.  M* 

rE 

M.HW 

M.0O0 
08.000 

T0.OO0 

7S.OO0 

B 
IE 

HOOO 
88  000 

M.O00 
01 000 

sr 

«§,o«o 

IKS 

lot,  000 

100,000 

•  OOOUT 
.000300 
.OOCMOT 
.000031 

.ooo«o« 

.000007 

'.aaum 
!oaisra 

.001700 

iooino 
.ooim 

.ouiooo 

.002000 

.ooaiM 

.002347 
.O0?»0 

.oosin 
.ocnoro 

:SS 

■ii 

!021107 
.023000 

:  027107 
.030MO 

'.OJSO 
!0600 

.osii 

/•wk. 
.oooin 

.0*0183 

ioooioi 

.*00l>7 

iSSIS 

.000167 
.  000107 

'.*xm3 

,000017 
.000050 

iooooja 

.0000*7 
.00010* 

.OOOIM 

loooua 

.002W7 

!  00100* 

.mm 

: 0*1300 

ioomoo 
.ooiiw 

iooiioo 

'.omso 

.00.33> 
.002818 
.0030*7 

!oaS7 

:S 

JML 
1. 

0. 

t. 

fiwfc. 

0. 

iDltUlMd. 

BI*Ml«  Unit. 

qun  liuli  of  oriiliial  m 
ire  iDoh  oferigliul  BsoUa 

iflor  nptare 

indaT  (Valo  M  •IwUc  Un 
rMpolBtorniptDre  .. 


■  of  OTll^dOl  HBtlmi . . , 


".111,  ".36*,  ".18.  "lis,".! 


hhG       tebts  of  iRon,  stesl,  akd  other  hateeuls. 

Ko.  3375. 
M»rk8,  i;|;,<3 
Diameter,  ".661. 
Seottoaal  area,  .25  uquare  ioch. 


AppUrt  lo>d*,        I 

^ 

;S" 

■et. 

..^ 

ToMl. 

-'.nir  - 

Ti^S"  "^p. 

Pound,. 

ii 

Ji 

7,500 
8,760 

10,000 

UiS 

i?So 

13,000 

3:3 

ia,7M 

its 

14,(00 

i«;ooo 

it:  600 
18,000 

x>;5oo 

21,000 
21  MM 

li^OOO 
22.S00 
23,000 
^MO 
24.000 
24.500 

ass 
11 

Fowidt. 

1,*00        0 
5,000 

is 
Is 

MDOO 

IS 
IS 

i 

EB,0OO 
«,000 

«i,ooo 

61000 

as 
ss 

74,000 

to:  000 

78.000 

ss 

S4.000 

M.OOO 
88,000 

Is 

iSSSSS 

lojooo 
irie.ooo 

109,840 

000183 

000817 

001167 

0010C7 

oonsj 

ffiS 

002000 
0OS21T 

00i.'KW 

007331 

51 

014017 
018750 

021333 
03II67 
0*0833 
0600 

•ooiss 

000181 
000108 

000107 

000107 

OWI07 
00<Kf33 

•0003S 

s 

ooooso 

000217 
0OO7S3 

Kim 

001250 
DOllJO 

•01E8J 

OOIMO 

002250 
00'.'417 
003083 
002017 

004107 

O087 

0083 

0317 

0. 

0. 

iMk. 

0. 

BUnUoltott. 

Tanallo  sf  renj^h  per  HqaarD  inch  of  DriElnH 
Btuitlo  limit  per  ■nnirelDch  of  orlgintaiM 

BlODflBtlon  pqrtDcli  Bfur  rapture 

XLoDli^IloD  per  Incli  under  ilnlD  at  elullo 
Bednotlan  in  iliKiDeKr  at  polnl  nr  raptnre. 
BednetioD  luM'sakftet  rnptore,  pere« 
PMltlanoC  rnptnre 


m  of  orlglul  Mctloa  . . 


Chwaotar  of  broken 


ofinob  wotloiu... 


KW 


TESTS  OF  IKON,  8T££L,  AND  OTHEB  dATEBULS. 

No.  337«w 
Marts,  i»^^ 
Diameter,  ".564. 
Sectiooal  area,  25  Bqnu«  iDch. 


ictli  ptrcqnneimb  of  aHcliia)  MOttoD ponnda..  llM.ni 


qnne  linb  of  aHcli . .    . . 
T  ««*»  ilieh  of  aii[liul  KctloD. 

EmfBttDii  per  lacb  mtttr  mptDiv. „.,,-..,-.. 

KUmicittou  par  inoh  DDdar  ■Umln  «t  *lM(ia  llcnlt 

Br4iit(kiii  In  dkaiB*l«at  point  of  raplan 

BrduetloBin  >ns  >(1«  raptnn,  prrooitnD  ofoHglnali 

Cliinetar  of'&vka 


iptnra- • ..l".«)lto«iineek 

brokoB  Hirfaoe Mkj.  with  tiawol  gnnuliitInD 


I  OF  IKON,  STEEL,   AMD  OTBEB  lUTEBUU 
No,  339S. 


Marks, 'S?;.? 

Diameter,  ".564. 

Sectional  area,  .25  square  iocb. 


now 

HOW 

011333 

118.  DM 

Dg» 

TamUe  itrenfith  per  aqn 
Slutio  limit  per  iqiiarK 
Ittooictttoil  P«r  IdoU  aftei 
BlonpitloD  per  in  oh  ubdi 


General  ii 

re  iDob  of  origliio]  *ecllon 
ofaDrc)ry;lnJ»ctlun 


TESTS   OP   IBON,    STEEL,    AND   OTHEB   MATKBULS.  561 

No.  3390. 
Marks, '^?'^' 
Diameter,  ".501. 
SectioDftl  area,  .U5  aqaare  iocb. 


Appllrfl<»dm. 

!«„«.»■„ 

BemutL 

TollL 

-•LX" 

I"'  ■«''■   1  Vr^h. 

"*- 

itt. 

»M 

3.750 
■.2H 

IS! 

U.WD 
11. !» 

is:  000 

30.000 
».M0 

W-HO 
JS.O0O 
«,«K) 

*iooo 

0.                   ( 

:o(KH» 

.OnUW 
:oo]lg:j 

!ooi7H 
!boimo 

!001MM 

!oO.!000 
.0020*.! 

■.0029*7 
'.OMtVt 

.onfWM 
.00"2tO 

'.uim, 
ioawM 

loMMJ 

.o;8M7 

;o85s 
;o*«3 

.osi: 
.otoo 

OTOT 

oooIm 
aoom 

OooiM 
WOIM 

000167 
OOOOM 
DOuOM 

oooaso 

l)OI«Ll 
0OOO5O 
0OI*S:) 
OOMIM 

OoilJlT 
P002U 
0O02S7 

ooi:hm 

WJ1M4 
001.110 

ooisia 

003033 

owi 

0025 
0050 
0050 
OOH 

0107 

0. 

a 

0. 

Intk. 
0. 

Iiillnl  Iwi. 
KlHtkUnlt. 

Tmrile  (tnoKth. 

» 

M 

inlDObof  orfglliBr«««Uon.. . 

>n«rrBpta» 

qndoT  otraln  %%  eUallc  UmLt  -  - 
»  at  point  or  rnptnn 


..Inoh..     1.078: 


...KTunlar;  dall  ipot  M  the 


.»4,".07,".ia,".U-,".0«,".»( 


TESTS  OF  IRON,   STJilELy    AND   OTHER  MATERIALS. 


659 


No.  3396. 
jnariLS,  bt„o 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  iucli. 


Applied  loads. 


Total. 


Pound*. 

250 

t2»> 

2.500 

3,750 

&.000 

8.250 

7.500 

8,750 

10.000 

11,250 

12,500 

12,730 

12.000 

13,250 

13,500 

13,750 

14.000 

14,250 

14.500 

14,750 

15,000 

15,250 

15.500 

15,750 

16,000 

16.500 

17,000 

17,500 

18,000 

18,500 

10,000 

10.500 

20,000 

20,500 

21.000 

21,500 

22.000 

22,500 

23,000 

33,500 

24,000 

24.500 

25,000 

25,500 

20,000 

28,500 

27,000 

27,500 

28,000 

28,500 

28,880 


Per  miiare 
inch. 


Pounds. 

1.000 

5,000 

10,000 

15. 000 

20.000 

25,000 

80,000 

35,000 

40,000 

46.000 

50,000 

51.000 

52,000 

63.000 

54.000 

55,000 

50,000 

67,000 

58,000 

59.000 

60,000 

81.000 

62,000 

68.000 

84,000 

66,000 

68,000 

70,000 

72,000 

74.000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88.000 

90.000 

92.000 

94,000 

96.000 

98.000 

100,000 

102,000 

104,000 

106,000 

108,000 

110.000 

U2.000 

114.000 

116.520 


BloDratioTi  1  8ttcc«-«|nve 
per  inch.   ,  ^^^y,^ 


IndL 

0. 

0. 

.000117 

.000117 

.000317 

.000200 

.000483 

.000166 

. 000650 

.  000167 

.  000817 

.000187 

.000383 

.000166 

.001133 

.000150 

.001317 

.000184 

.00148:; 

.000166 

.001650 

.000167 

.001083 

.  00003.1 

. 001717 

.000034 

.001750 

.000033 

.001800 

.000050 

.O0I83J 

.0000:13 

.001883 

.0000.50 

.001000 

.00(»OI7 

.001050 

.000050 

.002000 

.  00(>050 

.  002033 

.000083 

.002250 

.00(1187 

.002467 

.000217 

.002700 

.P00233 

.002967 

.000267 

.003667 

.00<)700 

.004633 

.000006 

.  005H67 

.001234 

.006950 

.001083 

.008000 

.OOlOfiO 

.000283 

. 001283 

.010583 

.001300 

.011917 

.wna-w 

.013233 

.oonio 

.  014583 

.OOIS-SO 

.  01600 J 

.001417 

.017633 

.001833 

.019333 

.001700 

.020850 

.001517 

-.022750 

.001900 

.024067 

.  001917 

.026583 

.001916 

.028867 

.002084 

.0317 

.003033 

.0358 

.0041 

.0383 

.0025 

.0433 

.0050 

.0483 

.0050 

.0517 

.0034 

.0600 

.0083 

0767 

.0187 

1 

Permanent 
set. 

1 

!  SacoeiuiiTe 

pennunont 

set. 

Indk. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

a 
a 

Inch. 
6. 

• 

■ ••• • ••• • • •• 

Remarks. 


laitisl  load. 


Blaatto  limit. 


Tensile  strength. 


Oeneral  aummarff. 

TrasQe  stieogth  per  sqnare  inch  of  original  seetton ponnds..  115.520 

BMitie  limit  per  sonare  inch  of  originalsection do  ...    69.000 

gongaUoD  per  incn  after  rupture inch..    0.0788 

mgation  per  loch  nnder  strain  at  elastic  limit do 002000 

Km  netkm  ilk  diameter  at  point  of  mptnre do 044 

MnvtloB  in  area  alter  mptore,  per  centum  of  original  section —       16. 0 

JontieiiofrQptnre 2".85  from  neck 

9*f*eter  of  broken  svrfkce granular;  dull  spot  at  the  droumfereace 

^Bngation  of  inch  sections , e ".04,  ".07,  ".12,  ".14*,  ".06,  ".04 


560  TESTS  OF  IBON,    tSTHEL.,    AND   OVULU  MAl'KBi. 

Ho.  3397. 


>f  BT,,1I 

Iter,  ".SGi 
Beotionsl  area,  .25  gqaare  iooh. 


Harks,  BT,',k 
Diameter,  ''.564 


.,|i... 


General  lummarl/. 

Tenille  ttmiEtb  perwnikr*  Inah  ororlKlDil  xnclioa ...ponndt.. 

nutlollmiliwr  iwnsro  tnch  of  orieiniJ  w<lion do.... 

KlnnRfttloii  per  Incb  anerruphire loch.. 

HW)){«tloii  per  Incb  mider  BlrBin  lit  clMtlc  limit ilo... 

S«dncllonlii  dlHmetfr  at  point  of  rnpinrii ...do 

BsdacIloD in ftrcft  kfter  rupture, per  (»-D[  11  ni  or  orijEinal  bocIIod 

Position  of  rnp  Cure      ..  ..- S-.Tttn 

~  .1-..    n  inrfeoe — grsnnlsri  dull  npotM  tliedrconiroronoe.    Opened encki in lU 


,".<»,  ".oa.Mr.'.Hi'.i 


^oop  Cs 


if- :2^..!t^  —  — >» 


k 


H  Ex  No  16  50,  t. 


r.^ 


I 

1  I 


562  TESTS   OF  IBONy   STEEL,   AND   OTHER  MATERIALS. 

No.  2799. 
Mark8,  i«?;§' 
Diameter^  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loadc. 


Total. 


269 
l.ZfiO 
2,500 
3,750 
^000 
0,250 
7.600 
8,750 
10.000 
11,260 
12,500 
12,760 
12.000 
18,250 
18,500 
18,750 
14,000 
li.260 
14.600 
14,750 
1S,0<I0 
16.250 
16.600 
16,750 
18.000 
10.600 
17,000 
17,600 
18,000 
18.500 
10,000 
18.500 
20,000 
20,500 
81,000 
81,500 
82.000 
32.500 
88.000 
28,600 
24,000 
84.500 
25.000 
26.5D0 
85^880 


Persqaare 
Incn. 


Poundt. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
S'S.OOO 
40,000 
45,000 
60.000 
61,000 
52,000 
53,000 
54,000 
55,000 
fiO,l>00 
67,000 
68.000 
68.000 
00,000 
81,000 
82.000 
83,000 
64,000 
06,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
92,000 
94.000 
98,000 
98,00d 
100,000 
102,000 
108,520 


EloDgaitioii 
per  Tnoh. 


a. 

.000188 

.000300 

.000460 

.000017 

.000783 

.000950 

.001100 

.001207 

.001417 

.001600 

.001033 

.001067 

.001700 

.001783 

.001767 

.001800 

.001833 

.001887 

.001917 

.001987 

.002017 

.003160 

.002333 

.002867 

.004667 

.006760 

.006838 

.010833 

.012500 

.014333 

.016333 

.018500 

.020667 

.023187 

.026067 

.028338 

.031500 

.0350 

.0400 

.0450 

.0617 

.0638 

.0800 

.1200 


SuoceMiTe 

eUmgadon 

perinflli. 


Inch. 
I 

.000138 
.000167 
.000160 
.000187 
.000166 
.000167 
.000150 
.000167 
.000150 
.000188 
.000038 
.000084 
.000088 
.000038 
.000034 
.000088 
.000038 
.000084 
.000050 
.000060 
.000050 
.000133 
.000183 
.000584 
.001800 
.002083 
.002068 
.008000 
.001667 
.001838 
.002000 
.003167 
.003167 
.002500 
.002600 
.002666 
.003187 
.0035 
.0050 
.0060 
.0007 
.0118 
.0187 
.0400 


Peraaneiit 
•et. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 


SacoeealTe 
permanent 


0. 


Initial  Imd. 


ElaatiolkDiL 


Tenaile  atraigth. 


GoNoroi  Mummary, 

TenaUe  strength  per  square  inch  of  oriffinal  section . 

Xlastie  limit  per  square  inch  of  original  section do.. 

Shmgation  per  inch  after  rapture iBch. 

XloBgation  per  inch  under  strain  at  elastic  limit do... 

Ssdaotion  in  diameter  at  point  of  rupture • do. . . 

Sednctioa  in  ana  after  rupture,  per  centum  of  original  section 

Position  of  rapture 

Character  of  DTOken  surfsce granular,  radiating  from  a  dull  spot  at  the  c! 

Xlongation  of  inch  sections ".oe,^'.12,  ".1^ 


TESTS   OP   laON,    STEEL,    ASD    OTHEB   MATERIALS. 


Atsirita     IBB,  a 

-uiamAtor.  ".HAi 


564  TE8TS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2801. 

Marks,  '^\'i 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  IomU. 

EloDntion 
per  iDoh. 

SacoeMiye 

elongation 

per  inch. 

Permanent 
set. 

SneoeMiye 
perdnanent 

set. 

• 

Total. 

Per  Maare 
incli. 

Pound*. 
250 
1.250 
2,500 
8,750 
6,000 
6,250 
7,500 
6,760 
10,000 
11,250 
12,600 
12,750 
18,000 
13,250 
18^600 
13.750 
14,000 
14,260 
14,500 
14,750 
15.000 
15,260 
15.600 
16.760 
16,000 
16,250 
16,500 
17,000 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
21.600 
22.000 
22,600 
23.000 
23.600 
24,000 
24,500 
25,000 
26,500 
26.000 
26.600 
26,820 

Poundi. 
1,000 
•   5.000 
10.000 
15.000 
20.000 
26.000 
80,000 
35.000 
40,000 
45.000 
60.000 
51,000 
62.000 
68,000 
64.000 
65,000 
66,000 
67,000 
58,«000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,  COO 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
9-2,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
107,280 

0. 

.000100 
.000260 
.000400 
.000567 
.000717 
.000900 
.001083 
.004250 
.001400 
.001583 
.001600 
.001638 
.001667 
.001700 
.001733 
.001783 
.001817 
.001867 
.001900 
.001960 
.002017 
.002133 

.  .002260 
.002567 
.002950 
.003700 
.005383 
.007333 
.009167 
.010667 
.012338 
.  014107 
.015833 
.017500 
.019500 
.021500 
.023833 
.026167 
.028838 
.0317 
.0850 
.0400 
.0460 
.0500 
.0600 
.0700 
.1000 

Ineh. 
0. 

.000100 
.000150 
.000150 
.000167 
000160 
.000188 
.000183 
.000167 
.000150 
.G0018S 
.000017 
.000038 
.000034 
.000033 
.000033 
.000050 
.000034 
.000050 
.000033 
.000050 
.000067 
.000116 
.000117 
.000817 
.000383 
.000750 
.001633 
.002000 
.001834 
.001600 
.001666 
.001834 
.001(66 
.001667 
.002000 
.002000 
.002333 
.002384 
.002666 
.002867 
.0033 
.0050 
.0050 
.0050 
.0100 
.0100 
.0300 

Jnek. 
0. 
0. 
0. 
0. 

a 

—  .000017 

—  .000017 

—  .000017 

—  .000017 

Ineh. 
0. 

Inlttalload. 
BlaatifiUmli. 

Tenafle  stmgtti. 

-.000017 
0. 

a 

0. 

• 

• 

General  eummary. 


Tensile  strenfTth  per  Bqoare  inch  of  original  section 

BlasUclimit per  sqoare  inch  of  originiu  section ^!7.do.... 

nongation  per  incn  after  rupture iii^.. 

IClongation  per  Inch  nnder  strain  at  elastic  limit de.... 

Bedaotionin  diameter  at  point  of  rupture do.... 

Beduction  In  area  after  rupture,  per  centam  of  original  section 1 

Position  of  rapture w.85 

Character  of  broken  surfkce granular,  radiating  from  a  dull  root  near  the  dreaa 

Xtongatton  of  inch  sections ".06^  ".07.  ".07.  ".69^  M^ 


10^1 


Qeneral  ntntMiiry. 

Iraiflh  par  aqiure  (neh  of  oriclul  wcUon poDOdl..  I0a,M) 

■Upaiqun,inchafoilci>»lw«IJ(n do....    W.OIN 

n  rw  Wh  ifter  mplorv Ineb.r    0, 1M7 

•  pcrhKlinidsrilniii  It  eUstle  limit do  ...  .OOIMI 

•  Uil«BBlor»I  point  of  rnptors da OM 

>t>i>n*>rtamiFliire.  parsanlunor  orlglBi)  wotloa M.a 

ifrnpture   ,. l".BI>fn™n«Ii 

rnriinikHi  inrfiim ETunlkr,  8>  porcent.;  allky,  IGpercrnt. 

1  of  Ink  Hotima ".10. ".11. ".II. ''.IS,  •'iW',".!* 


566 


TE8T8   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  2803. 

Mark8,>2«;a 

Diameter,  ^'.564. 

Sectional  area,  .25  sqnare  inch. 


Applied  loads. 


Total. 


Pound*. 
250 
1,250 
2.500 
8.750 
6.000 
e,260 
7.500 
8,760 
10.000 
11,250 
12,500 
12,750 
13,000 
18,250 
13.500 
18,750 
14.000 
14,250 
14,500 
14.750 
15,000 
1^250 
15,600 
16,750 
16,000 
16,250 
16,600 
16,750 
17,000 
17,500 
18.000 
18,600 
10,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
28.000 
23,500 
24,000 
24,500 
26,000 
25,500 
26,000 
26,500 
27,000 
27,600 
27,720 


Per  Bonare 
incn. 


Poundt. 
1,000 
6,000 
10,000 
15.000 
20,noo 
25,000 
30,000 
85,000 
40.000 
45,000 
50,000 
51.000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68.000 
60.000 
60,000 
61,000 
62,000 
63.000 
64,000 
66.000 
66.000 
67.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
93,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
110,880 


Elonzation 
perrnoh. 


Inch. 
0. 

.000133 

.000300 

.000483 

.000650 

.000800 

.000083 

.001150 

.001817 

.001483 

.001660 

.001683 

. 001717 

.001750 

.001783 

.001800 

.001833 

.001900 

.001983 

.001067 

.002017 

.002067 

.002150 

.002238 

.002400 

.002667 

.002083 

.003400 

.004233 

.006167 

.007833 

.009338 

.011000 

.012500 

.014167 

.015833 

.017667 

.019667 

.021667 

.023833 

.025833 

.028500 

.031333 

.0350 

.0400 

.0433 

.0600 

.0367 

.0667 

.0850 

.1150 


Saccosnfve 

elonsratinn 

per  inch. 


Inch. 
0. 

.000133 
.00ut67 
.0001&3 
.000167 
.000150 
.000183 
.000167 
.000167 
.000166 
.000167 
.000033 
.000(134 
.000033 
.000033 
.000017 
.000033 
.000067 
.000038 
.000034 
.000050 
.000050 
.000083 
.000083 
.000167 
.000167 
.000416 
.000417 
.000833 
.001934 
.001666 
.0015C0 
.001667 
.OOl.SOO 
.001667 
.001666 
.001834 
.002000 
. 002000 
. 00il66 
.002000 
.  002067 
.002833 
.003667 
.0050 
.0033 
.0067 
.0067 
.0100 
.0183 
.0300 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snocessire 

permanent 

set. 


Semarln. 


Indi. 


0. 


Initial  kad. 


Elastic  Umit 


TensQe  strength. 


Oeneral  summary. 


M, 


KSf^::::::::::::™ 

Tf  usile  strength  per  sqaare  inch  of  orieinal  section poiands..  1^ 

KInsticlimit per  square  Inch  of  original  section do....   «. 

£1  ngation  per  incn  after  rupture inch..  «•! 

Kli  ngation  per  inch  under  strain  at  elastic  limit do  ... 

K*  auction  in  diameter  at  point  of  rupture do.-.. 

Hi'«lnctioD  in  area  after  rupture,  per  oentnm  of  original  section ••      P;^^ 

PoHltion  of  rupture ^'^^•■•Hl 

Character  of  broken  surface granular,  80  per  c^nt. ;  "^ «y.  *  PSLTKfl 

Blougatioii  of  inch  sectione , ".09t'MO.".11.^16^'^>r,-iii 
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HOOP<\. 

Exterior  diameter,  18".7S. 
lDt«rior  diameter,  12"^. 

No.  3124. 
Mai-ta,  ^*^p' 
Diameter,  ".564. 
Sectiouid  area,  .26  sqaare  inob. 


Gtntrdl  MMworjr. 

ll^ul  asctloa poiisdi..  1(>8,«M 

■iKDllon do  ...     a,OM 

iDOh..      0.10M 

Sf "T" ••■: i;:;:::;::::-;;::;;:*;:;:  "X 

eatnm  or  origlBkl  ueUon ■■■       »■• 


".10,".m,".flt,".m,".W, 


'.lo,'^S* 


568         TESTS   OF   IRON,   STEEL,   AND   OTHER  MATERIAU. 


Marks,  "t%<^' 


No.  3125. 


Diameter,  '^504. 

Section^  area,  .25  square  inch. 


Applied  loads. 


Total. 


POiifub 
260 
1.250 
2,600 
8,750 
5,000 
0,250 
7.500 
8,750 
10,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12,760 
13,000 
18,250 
18,600 
13.750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
10,000 
10.500 
17,000 
17.500 
18,000 
18,500 
19,000 
19,600 
20,000 
20,600 
21.000 
21,500 
22,000 
22,600 
23,000 
23,500 
24,000 
24,500 
26,000 
25,600 
26,000 
20,400 


Per  aonare 
incA. 


Poundt. 
1,000 
5,000 
10,100 
15,000 
20,000 
25.000 
30,000 
36.000 
40,000 
45,000 
40,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
53.000 
54,000 
55,  COO 

56.ooa 

67,000 
58,000 
59,000 
GO,  000 
62,000 
04,000 
00,000 
68,000 
70,000 
72, 000 
74,000 
70,000 
78,000 
80,000 
82,000 
84.000 
80,000 
88,000 
OO.OuO 
92,000 
94,000 
06,000 
98,000 
100,000 
102,000 
104,000 
105,000 


Elongation 
per  inch. 


-- 


Inek. 

a 

.000160 

.000317 

.000500 

.0(D667 

.000817 

.000083 

.001150 

.001317 

.001650 

.001583 

.001617 

.001007 

.001733 

.001783 

.001967 

.002733 

.003267 

.003783 

.004350 

.  0049L7 

.005583 

.000117 

.006600 

.007350 

.008767 

.009033 

.011100 

.012688 

.  014100 

.015683 

.017350 

.018933 

.020683 

.022717 

.024600 

.0267 

.028^ 

.0317 

.0350 

.0383 

.0433 

.0467 

.0517 

.0583 

.0683 

.0867 

.1267 


Succeasive 

eloneation 

porlnch. 


Inek. 
I. 

.000150 

.000167 

.000183 

.000167 

.000150 

.(^166 

.000167 

.000167 

.000233 

.000033 

.000034 

.000050 

.000066 

.000050 

.000184 

.000766 

.000534 

.000516 

.000567 

.000567 

.000616 

.000584 

.000483 

.000750 

.001417 

.001160 

.001167 

.001683 

.  001417 

. 001583 

.001667 

.001583 

.001760 

.001:034 

.001888 

.0021 

.0016 

.0034 

.0033 

.0033 

.0050 

.0034 

.0050 

.0066 

.0100 

.0184 

.0400 


Pennanent 
aet. 


0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saoceaaire 

permaneut 

aet 


Inltlallattl 


Tcnaila 


GonoraZ  tummarjf. 

Speoiflo  gravity im 

Hardness •. SlM 

Tensile  atz«ngth  per  square  inch  of  oilsinal  aeetlon poaato..  M^MI 

Xlastio  limit  per  sooare  iaoh  of  original  aeotion do....   KM 

Elongation  per  incn  after  mptore inch..   •  oB 

Xlongationjper inch nnder strain  at elaatiolimit !de...!  .iM 

Bedaotion  in  diameter  at  point  of  mptore ^ ilo •! 

Bednction  in  area  after  mptnre,  per  centum  of  original  aeetlon 114 

Position  of  mptnre 1".  IS  fhM  Nck 

Character  of  broken  sorfaoe granular:  ^allanvtateinMrfsMii 

Blongationof  inoh  sections ".18,  ".at*,  ".U^'M^".!:  "M 
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Marks,  ^W* 

■"vs ^1 //  eri 


No.  3126. 


Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


260 
1,250 
2,500 
8,750 
5.000 
6^250 
7.500 
8.750 
10,000 
11.250 
11,500 
11.750 
12,000 
13.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13.750 
U,000 
14,250 
U,500 
14.750 
15,000 
16,500 
10.000 
10.500 
17.000 
17.. 'WO 
18.000 
18.500 
19.000 
10,500 
20tO0O 
201500 
21.000 
21.600 
22,000 
22.500 
23.000 
23,500 
24,000 
24,500 
25i.OOO 
25^500 
20^000 
211600 
30,800 


PeraquAre 
iDcn. 


1,000 
5.000 
10.000 
15.000 
20.000 
25.000 
30.000 
85,000 
40.000 
45,000 
46.000 
47.000 
48.000 
40,000 
50.000 
51,000 
62^000 
53,000 
54,000 
Oi^OOO 
56.000 
57.000 
58.000 
60.000 
00  000 
02.000 
64,000 
60.000 
68.000 
70,000 
72,000 
74.000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
0-i,000 
04.000 
06.000 
98.000 
100,000 
102,000 
104,000 
106,000 
107,200 


Blon^tioa 
per  inch. 


Inch. 
0. 

.000117 

.000283 

.000433 

.000600 

.000783 

.000967 

.001133 

.001333 

.001500 

.001533 

.001567 

.001600 

.OOlOf^S 

.001717 

.001817 

.002133 

.002783 

.003333 

.003933 

.004400 

.005050 

.005567 

.006167 

.006733 

.008067 

.000367 

. 010700 

.012000 

.013450 

.  014867 

.016450 

.018200 

.010867 

.021667 

.023533 

.025533 

.0283 

.0300 

.0333 

.0358 

.0383 

.0450 

.0500 

.0350 

.0633 

.0750 

.0950 

.1367 


Saocessive 

«)10D2fttiOIl 

per  inch. 


Inch. 
0. 

.000117 
.000166 
.000150 
.000167 
.000JB3 
.000184 
.000166 
.000200 
.000107 
.000033 
.  0000:i4 
.000033 
.000083 
.000034 
.000100 
.000316 
.000650 
.00C550 
.000600 
.000467 
.0006.)0 
.000517 
.000600 
.000566 
.001334 
.001300 
.  001.333 
.001300 
.001450 
.001417 
.001583 
. 001750 
.001667 
.001800 
.001806 
.002000 
.002767 
.0017 
.0033 
.0025 
.0025 
.0067 
.0050 
.0060 
.0083 
.0117 
.0200 
.0417 


Pennanent 


SaooeeciTe 

permanent 

set. 


Inch, 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000017 


Inch. 


0. 


.000017 


Initial  kMd. 


SliyiioUinit. 


Tensile  strength. 


General  summarjf* 

TttaaQeatreBcth  per  square  inch  of  orifdnal  section ponnda..  107t|^ 

Svtielfamt  per  sauare  inch  of  original  section do  ...    60.000 

Jkngation  per Ineii  after roptore .inch..    J'JJJJ 

]miga4Mm  per  inch  nnder  strain  at  elastio  limit do ^']^ 

BeAncHoii  in  diameter  at  point  of  mpture «o —       J** 

Isdnetion  in  area  after  raptnre,  per  oentnm  of  original  section -•       ^0.0 

Fosliion  of  rapture 2".  16  ftom  neck 

GharaeterofbrelcenaQrfaoe grannlar;  dnil center 

BngatifflBofiiiehseetfom ".09,  ".26,  ".17,  ".14, 'M4,  ".U 


570  TESTS   OP   IRON,    STEEL,    AND   OTHER   BIATERULS. 

No.  3234. 
Marks,  ^%^ 
Diameter,  ''.565. 
Sectional  area,  .25  square  inch. 


Am^lled  loAds. 


Total. 


Pounds. 
250 
1,250 
2,500 
8,750 
5,000 
0,250 
7,500 
8,750 
10.000 
11,250 
12,600 
12,750 
13,000 
13,250 
18,600 
13,750 
14,000 
H250 
14,500 
14,750 
16,000 
15.250 
15.500 
16,000 
10,500 
17,000 
17,500 
18,000 
18,600 
19,000 
10.500 
20,000 
20,600 
31,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
26,000 
26,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,390 


Per  sanaro 
incA. 


poundt. 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30.000 

85,U00 

40,000 

45,000 

60,000 

51,000 

52,000 

53,000 

61,000 

65,000 

50,000 

57,000 

68,000 

60,000 

60.000 

61,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80.000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

93,000 

100. 000 

102,000 

104,000 

106.000 

108,000 

110,000 

112,000 

113,560 


Eloofration 
per  iDoh. 


Inch. 
0. 

.000133 
.  0002^3 
. 000467 
.000633 
.000800 
.000983 
.001133 
.001300 
.001467 
.001633 
.001GC7 
.001700 
.001733 
.001767 
.001800 
.001867 
.001017 
.001967 
.002017 
.002200 
.002500 
.003250 
.004500 
.005783 
.007083 
.008200 
.000667 
.011083 
.012283 
.013783 
.016033 
.  016783 
.018667 
.020283 
.  0219.50 
.023617 
. 025783 
. 027917 
.030333 
.  0333 
.0358 
.0383 
.0450 
.0500 
.0550 
.0633 
.0600 
.1100 


SacceMive 

elonpttion 

per  incb. 


Inch. 
0. 

.000133 
.000i50 
.0:0184 
.  000166 
.  000167 
.000182 
.  000150 
.  0001G7 
.000167 
.000166 
.000034 
.000033 
.  000033 
.000034 
.000033 
.000067 
.000050 
.000050 
.000050 
.000183 
. 030300 
. 000750 
. 001250 
.001283 
.001300 
.001117 
.001467 
.0)1416 
.001200 
.  001500 
.002250 
.000750 
.001884 
.031666 
.001667 
.001667 
.002166 
.002134 
.002116 
.002967 
.0025 
.0025 
.0067 
.0050 
.0050 
.0083 
.0167 
.0300 


Pcrmament 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncceasive 

permanent 

set 


Inch, 


0. 


Bemarks. 


Initial  load. 


Elaatic  limit. 


Tensile  atxe&gth. 


General  sumnutry. 

Tensile  strength  per  sqnare  inch  of  original  section pounds-  ^9i 

Xlastio  limit  per  sqoare  inch  of  originaTseotion do.—  ^^ 

Elonj^ation  per  inch  after  mptnie indh..  *}** 

Elongation  per  inch  onder  s&ain  at  elastic  limit do WR 

Kedoction  in  diameter  at  point  of  niptare do..-     'J 

Kednction  in  area  after  mptore,  per  c^atom  of  original  section *' 

PoslUonofmptaTe * I".17fhiin8e 

Character  of  oroken  snrfiAce grannlar;  ^'^^J 

Elongation  of  inch  sections ".10, ''.29*;  ".12/UO, 'M<>. 


TESTS   OF    IRON,    STEEL,   AKD  OTEIEB  UATEBIALS. 

No;3235. 

MarkB,  "^f  ip 

Diameter,  ".564. 

Seotioual  area,  25  square  inch. 


AndMk.^ 

:& 

PmmMiit 

„_. 

XoW. 

■■"i^r" 

-^-    •; 

m 

1.SM 
ISM 

R7W 

?^ 
8^7M 
10. 8M 
llIlM 
11.  KM 

IIS 

ai 

U,0M) 
U.1M 

It;  we 
M,ooe 

!!;S 
»% 

11^  OM 

11 

ss 

M.OM 

XHO 

FsiMift. 
LOW 
B.OW 
10, 00* 

§E 

RSS 

2s: 

SSI 

ass 

60.110* 

li 

IE 
sr 
IS 

laooo 

B 
B 
'&z 

IMOM 

111,000 

InA. 

ioWMO 
.0006H 

.oooeiT 
looiiu 

ioOlMW 

.ooioer 

loOITSJ 

looifflj 

.OOIMB 
.001>3» 
.OOIWIT 

.OOMDO 

!  003723 
.MfiOgl 

:oo77» 

.000000 

;  011760 

.' 014007 
.011183 

'.•illB33 

.OllMO 

loztsas 

.027»<r7 

iB333 
.03CT 

.0383 
.0433 
.0600 

;o7«7 

oooin 

0001*7 
OOOIDO 
000200 
M>01«7 

Dooioa 

OOOIOT 
00DI07 
OOOIU 
00"il07 
0000  IS 
OOnOJ3 

OOOOS;! 
000060 
Oooooo 
OOOIW 
000060 
000100 
0UO160 
000333 

ooinis 

001360 

001333 
MI1260 
001417 
0..I333 

001 407 
OOlMt 

OOITU 
001717 
0070*3 

00333* 
0034 

0007 

0M« 

Ituk. 
0. 
& 

0. 

& 

iBHUkwd. 

QiKtral  tamntary. 


Tpada  rtnaclt  per  •qnare  iDoh  of  orislDii 

fuUc  limit  par  HiuTe  iDFh  of  origlnkTMc 

npiUoii  per  iDch  ■Iter  rupture 


...ennalar:  •JlkT  cc 

i*.".ie.".ii.".ii.».H 


572  TESTS   OF   IROK,  STEEL,  AND  OTHER  MATERIALS. 

No.  3280. 
Marks,  ^^^\^ 
Diameter,  '^566. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds, 
250 
l,2fi0 
2,600 
3,750 
5,000 
0,260 
7.600 
Si.  750 
10,000 
11,260 
12,600 
12.750 
18.000 
13.250 
18,600 
13,750 
14,000 
14,250 
14.600 
14,750 
15,000 
15.260 
16,500 
15,750 
16.000 
10,250 
16,500 
16,750 
17,000 
17.500 
18.000 
18,500 
19,000 
10.500 
20,000 
20,600 
21.000 
21, 500 
22,000 
22,600 
23,000 
23,500 
24,000 
24,600 
25,000 
25,500 
20,000 
26,500 
27,000 
27,600 
28,000 
28,500 
29,000 
29,600 


Per  Moare 
inon. 


Pinmd§. 

1,000 

6.000 

10,000 

16.000 

20,000 

26.000 

80.000 

85,000 

40,000 

46.000 

60,000 

61.000 

52.000 

68,000 

64.000 

66,000 

56,000 

67,000 

68.000 

60,000 

60,000 

61,000 

62,000 

68,000 

64.000 

05,000 

66,000 

67,000 

08,000 

70,000 

72,000 

74,000 

76,000 

78,  COO 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

96,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112.000 

114,000 

116,000 

118,000 


Elonj^attoD 
per  inob. 


Inch. 

0. 

.000183 
.000300 
.000167 
.000650 
.00(817 
.001000 
.001163 
.001350 
.001500 
.001667 
.001700 
.001733 
.  001767 
.001817 
.001850 
.001883 
.001917 

•  .001967 
.002000 
.002050 
.002088 
.002117 
.002167 
.002267 
.002350 
.002517 
.0u2«8d 
.003000 
.004000 
.  005250 
.006667 
.008000 
.009417 
.010750 
.012167 
.013583 
.015083 
.016683 
.018250 
.019838 
.021667 
.023067 
.025417 
.027500 
.0300 
.0333 
.0367 
.0400 
.0450 
.0483 
.0533 
.0660 
.0850 


Saooeasive 

eloDeatlon 

per Inoh. 


Inch, 
0, 

.000138 
.000167 
.000167 
.000183 
.000167 
.000183 
.000183 
.000167 
.000150 
.000167 
.000033 
.000033 
.000034 
.000050 
.000033 
.000033 
.000034 
.000C50 
.000033 
.OOU050 
.000033 
.000034 
.000050 
.000100 
.000083 
.000167 
.000166 
.000317 
.001000 
.001250 
.  001417 
.001333 
.  001417 
.001333 
.  001417 
.901416 
.001500 
.001500 
.001667 
.001583 
.001834 
.002000 
.001750 
.002083 
.0025 
.0033 
.0034 
.0083 
.0050 
.0038 
.0050 
.0117 
.0200 


PennaDent 
set. 


Ineh, 


0. 
0. 

a 

0. 
0. 

a 

0. 
0. 

0. 


SnoooMdive 

permaneDt 

set. 


Jndk. 


0. 


IniUalioad. 


ElaatloNatt 


Tensile  sireiigtli. 


General  eummarjf. 

Tensile  strength  per  square  inch  of  oris^nal  section pounds..  l^Jf 

Xlantic  limit  per  square  Inch  of  orif^inal  section do...   6%* 

Elongation  per  incn  aAer  ruptore inch..    MJJ 

Elongation  per  inch  nnder  strain  at  elastic  limit do WZH 

Rednntion  in  diametor  at  point  of  mpture   « do *^ 

Rodnction  in  area  after  mptare,  per  centamof  original  section •*-, 

Ponitionof  rupture   ".50fr«"»**J 

Character  of  broken  snrfaco granniM';  lilkT*^!! 

Elongation  of  inoh  seoUons ".0«,".07.*'.06k  ".f7,".ll,".> 


TE6T8  OF  mOS,   STEEL,   AMD  OTHER  MATEOULB.  57 

HOOP  IV 

Exterior  diameter,  31".76. 
Interior  diameter,  21"^. 

No.  2879. 
Marks,  'Vf^ 
Diameter,  ".664. 
Sectiooal  area,  .25  eqaare  inch. 


Ati^iedlo 


1M,0M 

loeiooo 


.  Elutlc  Uoilt. 


General  inmrnary. 


SiaSrr?^::;;:;;;:-::;; 

TMUkMn^^pwMpianhiiili  of  orfcliwl  Motion 

BMlS BtDlt  pM iaaan  tnoh  of  DTlgliul  Motion 

Bngattai  per  Idod  »flgrnpnin 

■■■■(•ttiiB  per  iooh  Biidar  ■fnln  it  alutloUmit 

blutiiralDdlUHtwMpolDtorniptan) 

MiBttOB  bi  MM  atUr  nptnrr,  pot  ooatam  or  origlii>l  Hotlon 

Phumi of rnptnro ^..- ^ .-...- -.-.. 

vonetarof  bnkOB  nulMis gnnqlar.  ndlatlog  trma  a  dallapot  >t 

'it  ban  pohit  of  raptnra  dlam«t«T  «m 
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HZW  BOOF  Di. 

No.  3073. 
Marks,  "t?^ 
Diameter,  ".r^i, 
Sectional  ares,  .25  sqnare  inch. 


ApplM  lo^ 

■ssi™ 

SnecMdTe 
pm-lnoh. 

Pannkoant 

8     »-i 

ML 

SMuAa. 

TutaL 

P<mn.t. 

1,550 

B 

T.SM 
K'.X 

its 

12.  MW 

lis 

It.  MO 
H.2M 

14! 750 

u.o«i 

lS.f-» 
IS.  000 

I*,  son 

IT.  WW 
17,500 
W.OW 
IB.SOO 

n.<KM 

tt.S<IO 

»,0«0 
M.rdO 
11.000 

is 

M.OUO 

ftz 

».9oa 

ijiooo 

20.000 

B 

<,-,.cwo 

SU.OWI 

iiooa 

ikixx 

*t!poo 
es,w)« 

64,U00 
08,000 
BftOOO 
TO.IK-O 

ss 

70,000 

io,  000 
82,000 

sa 

W.OPO 
•0,000 

woo* 

M.ooo 
90,000 
»«,  IJW 

iooow; 

'.vtMn 
.O0.ISO0 
.oouu^ 

,001187 
![HIM<>1 

.ooisr.T 
icon  IT 

.001750 
.001800 

!oo;ri7 

.001BS3 
!0UiM07 

:02»:i33 
■.OSffl 

;  14(17 

.0»0 
'.OMO 

Intk. 
0. 

.000133 

ItOOIOS 
.OOOIM 

iooulM 

1000034 

i0OOU33 
.OOOOSO 

iooiMXM 
.OOliSoO 

'■.ooiW 

l0OIM7 
.00. M7 

!oo;oii« 

0. 

0. 
(L 

n! 
o! 

Imck. 

Initial  iMd. 
Butkliatl. 

TaniOaitrniKth. 



Qmeral  nntmart. 


^ttite  gnrltj ........: 

TcBlUe  ntnncUi  per  iiqnare  lacli  of  ariKieil  Kctlui 
SUnlclinilt  perHuars  iDch  of  origliul  aKIion.... 

Ztaajpitlini  p«  iocli  aft«r  rupture 

SntukiD  per  incb  nDdur  Mnio  It  rlantlc  limit... 

KtdDstiDnln  dUme tar  at  point  of  niplurB 

Bdneliou  Id  area  :>ner  ruptaie,  pel  cautum  of  orlg 
P  ilUonof  mpMire 

I  jafatioa  af  Inch  aaetioiia — 


.do 001*17 

.do 044 

l".3b  rroD  BMk   - 


676  TESTS   OF   IBON,  STEEL,  AND  OTUEB   UA.TEBIAL& 

No.  3122. 
Marks,  'ivV 
Diameter,  ".664. 
Sectional  area,  .25  sqaare  inch. 


General  aummarg. 


Ttotne  atmiglh  per  iqiian  Insh  of  nrlRliisl  nMllDD. . 

Etutlc  limit  |>er  iHiiiani  tnrh  nr  ni-Jxiiml  eeciiuu 

HdBumloB  p«riiie1i«flnr  ruplum  

noDimUanpcrlnch  oniirr  si  nin  «  n!iutic  limit 


« tn  dUniat 
>n  In  ■»■  nlf 


TESTS  OF  ISON,  STEEL,  AHD  OTHEB  HATGBIAL8.  fii(  'i^'^m 

HOOPD*  '    ■ -^ 

Exterior  diameter,  30"A 
Interior  diameter,  20".26. 

So.  3786. 
Mark8,"i^ 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  isob. 


Gateral  rmnmary, 

^•oUo^wrtlj T.B«T 

HudDBH S2.V 

lawlla  Knuuith  par  Hiure  isoh  of  oriEinml  •oollon poonds..  11)3,020 

w.^.„_r?„?r_J2.,-.^..  (,rtjj^^U„„ ao...    RS,0« 


p«r  •qiura  Inoh  of  arlicl 
IT  imti  after  mptnra . . . 

_i — 1.  — -latitriliiBtB.., 

ht  point  of  rnpEore . . . 


ipsT  Inoh  nndaritrkliiabBlMlla  limit. do DOIHO 

&iiti  -      -   ■     -  ,  ... 


ChUMtcr 


.-llliireBafiflrn]ptiira,p«r  centam  of  orisloal  •ectioD ., M.  a> 

gf  rapture  .a. .1"  (Mm  mlddla  of  Blem 

■-~rbn>kan*iirnua »Ulty;  tramnof  gr»niU«loo 

of  iDoh  *acUaiu ..,".1*. ''.U,  ".M",  ".11,  ".W,  ".M 

[.  Ex.  16 37 


578  TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 


Marks,  \})^ 

Diameter,  ^^564. 

Sectional  area,  .26  square  inch. 


KBW  HOOF  Dt. 

No.  2810. 


Applied  loada. 


Total. 


Pgundt. 
•  2&0 
1.250 
2,600 
8,750 
5.000 
0.250 
7.500 
8,750 
30,000 
11,250 
12,500 
12.750 
18.000 
13,250 
13,500 
13,750 
14,000 
14.250 
14.500 
14,750 
15,000 
15,250 
15,600 
15,750 
10,000 
16,600 
17,000 
17,500% 
18,000 
18,500 
19.000 
19,  500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
*  23, 000 
23,500 
24.500 
24,500 
25y000 
25,500 
26,000 
20.500 
27,000 
27,500 
27, 530 


Persqnare 
incn. 


Powndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
60,000 
61,000 
52,000 
63,000 
54,000 
55^000 
66,000 
67,000 
68,000 
59,000 
00,000 
61,000 
62,000 
63,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
8!,  000 
84.000 
66,000 
88,000 
90,000 
92.000 
91,000 
96.000 
98,000 
100.000 
102.000 
104,000 
106,000 
108, 000 
110.000 
110, 120 


BIoBfcation 
perinoh. 


Inch. 

a 

.  000117 

.000267 

.000417 

.000600 

.000733 

.000917 

.001067 

.001^ 

.001417 

.001600 

.001633 

.001650 

.001688 

.001733 

.001767 

.001817 

.001850 

.001917 

.002000 

.002260 

.002750 

.003338 

.003833 

.004583 

.006088 

.007500 

.009088 

.010500 

.012167 

.013667 

.015338 

.017167 

.  018917 

.020H33 

.022667 

.024833 

.027000 

.020607 

.0333 

.0367 

.0400 

.0450 

.0500 

.0650 

.0617 

.0700 

.0933 

.1050 


SuooeuiTe 

elougation 

per iBoh. 


•Iwth, 
0. 

.  000117 
.001)150 
.000150 
.000183 
.000138 
.000184 
.000150 
.000188 
.000167 
.000188 
.000038 
.000017 
.000033 
.000050 
.000084 
.000050 
.000033 
.000067 
.000083 
.000250 
.000500 
.000588 
.000500 
.000750 
.001500 
.001417 
.001583 
.001417 
.001667 
.001500 
.001660 
.001834 
.001750 
.001916 
.001834 
.002166 
.002167 
.002667 
.003633 
.0034 
.0038 
.0050 
.0050 
.0050 
.0067 
.00K8 
.0238 
.0117 


Permaneiiit 

Mt 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Siicoe8siT6 

permanent 

■et 


IndL 


0. 


RemarkB. 


Initial  load. 


Elastic  limit 


TenaUe  strength. 


General  eummary. 

Speclflo  gravity 7j^ 

Hardness • S-JJ 

Tensile  strength  per  sqnare  inoh  of  original  section ponikb.-  l^^JS 

Elastic  limit  per  sooare  inch  of  original  seclion do....  ^J: 

Klongation  per  inch  after  rapture inch..  ^^ 

Elongation  per  inch  nnder  strain  at  elastic  limit do OOm^ 

Ketluction  in  diameter  at  point  of  mptnre do •j^J 

Keduction  in  area  after  mptare,  per  centum  of  original  section ^ ^i 

Position  of  rupture f 2»'.4  firoo  n** 

Character  of  broken  surlace granular,  00  per  cent;  silky.  ^Opereeai; 

Elonpntlon  of  inch  sections ".08,  ".09, ".10,  ".24,*  ".n.*^" 


580  TESTS   OF  IHON,    STEEL,    AND  OTHEB  UATBBULS. 

HOOP  Dh 

Exterior  <liameter,  29".25. 
Interior  diameter,  2O".20. 

No.  2788. 
Marks,  "x^K* 
Diameter,  ".664. 
Sectional  area,  .25  sqaare  inch. 


g 

eoMsln 

Paimueot 

•"-"' 

ToUI. 

"a- 

^eri; 

Btnuk 

Pomti 

i«t. 

ilKA. 

J»il. 

luck. 

2M 

Inm«]1o«L 

SI.  000 
now 

ss;oM 

H.OOO 
ST.  000 

.001 TOO 

OOOD50 

oMwso 

ooooso 
ooooss 

IS 

w.ow 
•oIdm 

.0OT197 

MIUBT 

iJffi 

OOlflt? 

?!.59« 

.M3J 

8p«eli)o  gnvlt; 

HftrdDFW 

Tenglla  streiiKtli  p«rM)D*n  inch  of  orlElnBl  HotioB mod 

ElMtio  limit  par  eonire  inch  ufori(!ial8octH>ii it 

Elongation  per  inch  ■nBtraptoro Iv 

ElODgsdon  per  Inch  under  atraUi  *t  eliBlIc  limit ...do 

RedneUonindiainecerMpointotioptnre. do 

KednctiOD  in  ana  aftar  raplnre^  per  oentnoi  of  original  wotioD... 

Foaltlon  of  raptnn 1 

Charaotei  of  DiokaD  inrflUMt 

EloncatiOD  of  Inch  MOtlona ".U*,  ".li.-.H,'. 


Is 

! 


« 


TE8T8  OF  IBOS.    STEEL,   AND  OTHER  MiTEEIALS.  581 


^^^■^J 


NEW  HOOP  Di. 

No.  2830. 


Gtntral  iHmmory. 

».p.Tltf.............-..--.-........................^^^^^^  T^ 

latUMiii'par'iiittiiii'ln^of'witfari  poimd*..  IW.™* 

BliBi«?w»5»»"'"'>*>'*»rtf>™wef™ ''"-■■    "iSS 

rttaa Dtfta^ ■«« raptare Ii»b..    C.M^ 

S^pnliiBb under ■ir^nWalMUo  Unit dft  ...  .0(^31 

Hini  IndiioMar  at  point  of  rnptim ilo W4 

UoninueaaAei'raptaiA,  par  oantam of  orlslul  Motion ■••       u.8 

jnof  rnptn™ !".«  from  !>•<* 

»^£^Betar  of  brokai  wirfKa gnuinlui  opca«d  onok*  ia  aoinoo  of  iMm 

^K^^^tlaa  oflnoh  aMIloiu ".OT.  ".«8*.  ".m  ".(M,  ".M.  "^ 


1 


582  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIAJjS. 

No.  2849. 
Marks.  ^?r^i?* 
Diameier,'  '^564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


-Total. 


Poundi. 
260 
1,350 
2,600 
8,750 
6^000 
6.250 
7,500 
8,750 
10,000 
11.250 
12.500 
12.750 
13,000 
13,250 
13,500 
18,750 
11,000 
14,250 
14.500 
14,7.'S0 
15,000 
16,250 
15.500 
15,750 
10,000 
16,500 
17,000 
17.500 
18, 000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
^500 
24,000 
24,500 
25,000 
26,500 
26,000 
26,600 
27,000 
27,460 


Per  square 
incD. 


Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45.000 
50,000 
51,000 
62,000 
53,000 
64,000 
66,000 
66,000 
57,000 
6&000 
50.000 
60,000 
61,000 
62.000 
63,000 
64.000 
66,000 
68.000 
70.000 
72,000 
74,  OuO 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
04,000 
96,000 
98,000 
100, 000 
102,000 
104.000 
106,000 
108.000 
109,840 


Blonsatioii 
per  Inch. 


Inch, 
0. 

.000150 
.000383 
.000483 
.000660 
.000800 
.000967 
.001183 
.001300 
.001483 
.001667 
.001700 
.001783 
.001767 
.001817 
.001860 
.001900 
.001033 
.001988 
.002033 
.002117 
.002217 
.002467 
.002833 
.003617 
. 005100 
.006667 
.  008»33 
.009833 
.011500 
.  013267 
.015000 
.010667 
.018500 
.  020467 
.022500 
.  024667 
.027167 
.  029367 
.0333 
.0367 
.0400 
.0450 
.0500 
.0550* 
.0617 
.0700 
.0950 


SaooeeaiTe 

elongation 

per  inch. 


JndL 

a 

.000150 

.000188 

.000150 

.000167 

.000160 

.000167 

.000166 

.000167 

.000183 

.000184 

.000033 

.000033 

.000034 

.000050 

.000038 

.000050 

.000083 

.000050 

.000050 

.000084 

.000100 

.000250 

.000366 

.000784 

.001483 

.001567 

.001666 

.001500 

.001667 

.  001767 

.  001733 

.001667 

.  001833 

.001967 

.  002013 

.00*2107 

.  002500 

. 002200 

.003033 

.0034 

.0033 

.0050 

.OOoO 

.0060 

.0067 

.0083 

.0250 


Permanent 
aet. 


Ineh. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snocesftive 

permanent 

aet. 


Inch, 
0 


Bemarka. 


Initial  load. 


Elaatio  limit. 


Tensile  a^rength. 


General  summary, 

Speciflo  grarity 7.8415 

Hiudness "-^^ 

Tensile  strenjB^th  per  square  inch  of  orifcinal  section poonds  .  109,w 

Elastic  limit  per  sqaare  inch  of  original  section do  .•■   ^{^ 

Elongation  per  incD  after  mptare inch..   O.UN 

Elongation  per  inch  nnder  strain  at  elastic  limit do —  '^'^li 

Bednction  in  diameter  at  point  of  rapture do —      'J^j 

Beduotiou  in  area  after  rapture,  per  centum  of  original  section '^l 

Position  of  rupture l''(yoiDB«* 

Character  of  broken  surface granular,  60i>eroent.;  silky  center.  ^P^J^ 

Elongation  of  inch  aeotions ".07,  ".08,  ".08,  ".07.  ".13,  •'^ 


TESTS  OP  IBON,    8TEBL,    AND   OTHER   UATE 

XEIBD  HOOP  Di. 


Jtfarfes,  4«^^' 
J>Jameter,  '".565. 
Sectional  area,  .25  square  inch 


No.  3019. 


^ppllad  Ictula. 

Snocutlre 

PemuiuDt 

SoocMirt 

TO.-I.  /''TJSK-" 

P«r&b. 

1«X. 

! 000117 

:Ei 
irs 

.000090 

loooou 

.000038 

:s 

.000033 

.000100 
.001000 

Jul 
0. 

0. 

o! 

0. 

ItuA. 
0. 

Inltl 

010238 

000033 

001117 
001283 
001133 

O0H17 

ooiiso 

0018M 

001983 
0<B!83 
OCi333 

la,  <NM 

JSSSS 

B2,000 

asss 

SrSSS 

a7.  ooo 
^o.ooo 

ilsss 

0082)0    1       .001487 
009783    1       .00I»3 
011250    1      .001107 
OlITM    ,       .OOISOO 

017833          -!001SM 

021(17    <     'OOIBU 
021333         .onisis 

oiHsa       .  002100 

027U3         .002100 

1  1      »KS2 

1     i  1  asss 
1         .ta 

0307 

04M 
M33 

ew3 
osso 

0033 

.oou 

.0033 
.0033 

.DOM 
.0067 

:S 

.0233 

1 



6  moral 

Bpoeiftogr»'rtty :;;"r.'.""",'.*"".i.;;"'*.'.;''.ii*;i 

feSTTtawitfa'pir'-q""'.'"!''  of  original  [wotloi. 

T"»^°??SiS«ih  under  .nmin.tBlMUo  limit 

gSS^£%iSS*r«  point  or  raptum    


TBSra  OF  IBON,   STEEL,   AND  OTHEB  lUTBSULS. 


FIFTH  HOOP  Dh 


V,  No.  3123. 

^^feizai  «j-©a,  .26  square  inch. 


586  TESTS    OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Marks,  ^.%^5  » 

Diameter,  ".564. 

Sectioual  area,  .25  sqaare  inch. 


BRBBCHBLOCK. 

No.  2920. 


Applied  loads. 


Total. 


Poundt. 
250 
1,250 
2,500 
3,750 
5,000 
0.250 
7.500 
8,750 
10.000 
11,250 
11,600 
11,750 
12.000 
12.250 
12,500 
12,750 
13,000 
13,250 
18,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18.500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
24,940 


Per  sqiiAre 
Inon. 


Poundi, 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 

ao.ooo 

86,000 
40,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
61,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80.000 
82,000 
84.000 
86.000 
88,000 
90.000 
92,000 
94,000 
96.000 
98,000 
99.760 


Elongation 
per  inch. 


Inch. 


0. 


.000138 

.000888 

.000609 

.000687 

.000888 

.001000 

.001107 

.001333 

.001533 

.001600 

.001688 

.001667 

.001767 

.002000 

.002567 

.003067 

.003633 

.004367 

.004800 

.005333 

.005967 

.006633 

.007267 

.008000 

.009567 

.010900 

. 012367 

.014000 

.015788 

.017500 

.019333 

.022333 

.023333 

.025500 

.  028167 

.030667 

.033500 

.036667 

.040333 

.044667 

.0467 

.0533 

.0633 


Sacoeeslve 

elonffation 

per  inch. 


Jfidi. 
0. 

.000133 
.000200 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000200 
.000067 
.000038 
.000034 
.000100 
.000238 
.000567 
.000500 
.000566 
.000734 
.000433 
.000533 
.000634 
.000666 
.000634 
.000733 
.001567 
.001333 
.001467 
.001638 
.001733 
.001767 
.001833 
.003000 
.001000 
.002167 
.002667 
.002500 
.002833 
.003167 
.003666 
.004334 
.002033 
.0060 
.0100 


Permanent 
set. 


IneK 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooessiTe 

pennanent 

set. 


0. 


Indu 


Initial  load. 


Blaattclindt. 


Tensile  strength. 


General  summary. 
Speciflo  gravity 7. 


47 
9a.9G0 
48.000 

OlO«7 

ooi«r 


SardnesB 

Tensile  strength  per  square  Inch  of  original  section pounds 

Elastic  limit  per  sqaare  inch  of  original  section do.. 

Elongation  per  inch  after  mptare  inch 

Elongation  per  inch  nnder  strain  at  elastic  limit do.. 

Redaction  in  diameter  at  point  of  rnptare do. . 

Redaction  in  area  after  rapture,  per  centam  of  original  section 11.8 

PosidoD  of  rapture 1".S0  from  neck 

Character  of  broken  surface,  .granalar ;  flaky  8i>oc  at  circumference.    Opened  small  cracks  in  the  anBr> 

face  of  the  stem. 
Elongation  of  inch  sections ".06, '«.06*. ''.18 


tc?L-  t/Tgse^-S..^.  JEz»<2? 


^^Visec^  ^ZocTc- 
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10  Ri  B  B 


area,  .26  sqaare  inch. 


Slonsmtioii 
rlnch. 


00OI33 

oooaoe 

000407 


\ 

\ 


\ 

t 
\ 

1 

I 

I 

I 

i 


i_- 


^2,000 

"13,690 
1*750 

Sooo 

15, 00® 

16,500 

17,000 

la^oo 
laooo 

^22S 
20,000 

2i-!;52 

32,000 
^500 
^000 

24I0OO 

«*^^ 
29.000 

^6O0 
iS.'JOO 


^522 
^•?22 

00,  oo# 

50,000 

»222 
^000 

08.  ^'^^ 
7^000 

Ssss 


.  00^  183 
.  OOI900 
. 4K#1807 
.  JK>X433 
.  OOl'iOT 
ISOO 


1.70T 


00 


0l€r700 

01^333 
0^9000 

4^-2:3133 


*  o-xer 


daoeeMlTe 

elonntion 

perlnch. 


Inch. 
0. 

.000133 
.000107 
.000107 
.000106 
.000167 
.000107 
.000106 
.000107 
.000007 
.000066 
.000034 
.000033 
.000083 
.000067 
.000033 
.000084 
.000100 
.000066 
.000100 
.000067 
.000200 
.000433 
.000434 
.000533 
.000506 
.000633 
.000000 
.000834 
.001783 
.001367 
.001433 
.001633 
.001567 
.001700 
.001767 
.001633 
.002100 
.  002033 
.002267 
.002438 
.002500 
.003000 
.003287 
.003667 
.003138 
.0050 
.0084 
.0100 
.0100 


Pamuuient 


Inah. 


0. 
0. 

0. 
0. 
0. 

0. 
0. 


pemuuieiit 
■ec 


Inch. 


0. 


fiemftrk*. 


InltUlliMd. 


£tMtioUmilnotwe1 
fined. 


Teneile  streiifrtb. 


y 


^^'^lKTI^S^ 


Vdc^^i 


General  eummary. 

^  loob  of  orisinal  section poands. 

'^T^tft  of  original  section  (not  well  defined) do... 

JipxxaT>*<«^-  -: ^?^^- 

^^^ci£r«kio  at  elastic  limit do  .. 

-poi»"t  of  rnptuTe do... 


^^^Za  oC  ▼^^^'^3^  iiurf  •««  -  -  gMaolMf  radiating  from  a  flaky  spot  at  the  olrcnmf  erenoe. 


Ope: 


sr»elt»^ o«^*«^  ««ct*o«M  -- 


".06,  ". 


TESTS  OF   IBOH,   STEEL,   AND  OTHEB  HATEBULS.  5b9 

No.  31M. 

Diameter,  ".564. 

Beotiooal  area,  .25  sqaare  inch. 


...poanda..  IM.SM 
do...  u,oeft 

inoh..  aiTn 


r  DTlgiul  Mrtloa 41.  S 


j! 


TESTS  OF  IRON,    STE£L,   AND   OTHES  lUTEBUI^B.  5o9 

So.  3164. 


Diameter,  ",564. 

Sectiooal  area,  .25  sqnare  inch. 


TESTS  OP  lEON,    STEBl 


BXrSi 


ft/     ^^ 


Exterior  d 
Interior  d 


sqaare  inch. 


filimjratlffli 
perlnelL 


0. 


.000197 
.000108 
.000200 

.00013* 
.000108 
.000187 
.000187 
.000188 


.000107 


.000188 
.000087 
.000208 


.000584 
.000500 

.000800 
.000888 
.000708 
.001800 
.001387 
.001878 
.001600 
.001287 
.001808 
.001438 
.001487 
»  001508 
.001800 
.001887 
.001882 
.002281 
.009005 
.002682 
.002805 
.008IOa 


.005038 

.0006 

.0100 

.0100 

.0887 


OtffMl 

tncb  of  original  se 
^S^  of  origin^  •«**« 

Aer  *u.^»-  ^  ^iMtio  llsBJ 
• ---  ^,  -point  of  rapture  . . . . 
^gJ^^Viiptinte.  per  oentam  of 


593  TESTS -OF  IBON,    STEEL,   AND  OTHEB  lUTEBIAIA 

No.  3361. 
Marks,  "^'^■' 
Diameter,  ".664. 
Sectional  area,  .26  sqaare  inoh. 


Applied  la4da. 

Xlonntlon  ^° 

ToUl. 

'^i.X'" 

li^ejr'-;, 

"XT 

PcnrndK 

Pvmdt. 

/«&. 

i«k. 

M 

l,tM 

slooo 

.000100 

x,e«i 

o,oat 

.0003W 

000187 

tlM 

G^OOO 

.ooo<a 

B,™ 

30,000 

e.aoo 

29,000 

.000787 

0MI87 

TWO 

oiooo 

8.750 

10,000 

olow 

.001387 

000187 

11.  SM 

IS,  000 

.001133 

000188 

ia,Mo 

M.00O 

.ooisoo 

ia,i6o 

i,oo« 

.001833 

M0033 

itm 

1,000 

0000*4 

1B.SS0 

3,00(1 

ioOITDO 

000038 

13.1100 

.001733 

000033 

lS,7fiO 

tlooo 

liOOO 

a 

1*,2M 

.Miooo 

000113 

It.  500 

.002207 

000287 

U.7MI 

».m 

.003887 

000400 

»:oo« 

.003*87 

000800 

l^«H 

2!  000 

005033 

001588 

18.000 

84,000 

001334 

IftBOO 

mIooo 

:iW7BS8 

001488 

11.000 

ea,Do« 

.ooftioo 

001387 

17.600 

70.000 

•01400 

IB.  000 

2,000 

!  011887 

00I88J 

18,500 

4,000 

.013383 

iKooo 

T<OM 

.014833 

11,  MO 

&000 

.018408 

•01B87 

30.000 

80.000 

.01  Bin 

001787 

lO.EOO 

83,000 

21^*00 

tooo 

:  031333 

002100 

31,  MO 

80,000 

.033787 

001 SS4 

SI,00O 

S.0OO 

00S4OO 

00,000 

!d!8400 

003333 

n.oo« 

92.  wo 

.030887 

003287 

38.100 

•4,000 

KOOO 

M^OOO 

!a3S833 

003333 

u,too 

08,000 

.041887 

004834 

IS,  000 

100,000 

.0487 

oosots 

Sgoo 

loiooo 

0088 

MOOO 

04.000 

:»8»o 

0087 

i»,m 

08,000 

.0700 

ST,  000 

08,000 

02B3 

37,  IM 

08,180 

.1100 

0187 

General  m 

TeniUe  Btmigtli  pci  ■qiure  InDb  of  orlriul  leoUiHi poiuida..  1W4M 

Blutlo  Umlt  ptv  inturs  indi  of  origtaiJ  aBOtlon do S9|8M 

Elongation  per  iDcb  kfter  niptDTe luoli..    0,ltM 

ElosK>tlon  per  Inoh  under  sEiklD  U  eloatlD  limit dit OOITS 

BedacUoa  in  dimneler  at  point  of  raptun do IM 

BednoUoniD  ire*  after  rnptore,  p«r  oeatam  of  original  aeaUoii M-I 

Ptnltion  of  ruptnr« , I".ISft«im»edl 

Cbacaoter  of  broken  BDrRice dlkjiie 

Xtongatlon  of  inoh  acotloiu 


^(?^^u>7t/  o^eeL  :3.I^.:Ri/Ze 


■yy 


f 


^pw 


-    -*l 


H  Ex  No  16  50, 1. 


TESTS  OF  IRON,    STIilEL,   AJfD  OTUBB  HATEBIALS.  593 

No.  2843. 


Diameter,  ".564. 

Bectional  area,  .25  aqoare  inch. 


Qtneral  mimmotji. 

Migthpsrtqiureincliofoiiaiiid  hcUdd pauod*..    B5,7S(l 

itpcTHiiara  inch  ol  orUlnu  mcUod do  ...    4K.IM 

prTiucli  ifter  rnptnn Inch..    O.IOOO 

.|«tlDctiiui<ler(lniin«elHIlE  limit do OOltOD 

iidiuHiierM  point  of  rapiora do IM 

<■  urn  arLar  lupUin,  pcreuitaBirf  oHgfaul  •Mtioa II.  > 

nipuire l",nttmtt  Deok 

■rbmkeiKar&M sUkj 

of  iDch  teoUoiu ".IT,  ".Bl- .11 

L  Ex.  16- 38 


594  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2844. 

Marks,  1^5;  g» 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

Elonffation 
per  inch. 

Sacceeaiye 

elongation 

per  inch. 

Permanent 
set 

SaooesslTe 

permanent 

set. 

Bemsrki. 

Total. 

Per  sqaare 
inoa. 

Pounda, 

250 
1,250 
2,500 
8,760 
6.000 
6.250 
7.600 
8.750 
10.000 
10,250 
10,600 
10, 750 
11,000 
11,350 
11,600 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13.250 
13.500 
13.750 
14,000 
14.250 
14,600 
14.760 
16,000 
15,600 
16,000 
16, 600 
17,000 
17,500 
18.000 
18,600 
19,000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22.500 
23, 0(10 
23,500 
24,000 
24,500 
24,800 

Pounds, 
1.000 
5,000 
10.000 
15,000 
20,000 
2 ).  000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
17.000 
48,000 
49.000 
50.000 
51.000 
62,000 
63,000 
54,000 
65,000 
66,000 
57,000 
58,000 
60,000 
60. 000 
62.000 
64,000 
66,000 
68,000 
70, 000 
72,000 
74,000 
76,000 
78, 000 
•      80, 000 
82,000 
81,000 
86,000 
88,  000 
90,000 
92. 000 
04.000 
90, 000 
98,000 
09,200 

Inch. 
0. 

.000133 

.000300 

.  000467 

.000633 

.000800 

.000967 

.001100 

.001267 

.001300 

.001333 

.001367 

.001433 

.001467 

.001500 

.001533 

.001667 

.001600 

.001633 

.  001700 

.001787 

.002867 

.003467 

.004300 

.005133 

.005733 

.006633 

.007333 

.008167 

.009867 

.011500 

.013333 

.015000 

.017667 

.  011*500 

.  021000 

.023167 

.025600 

.027900 

.030700 

.  034500 

.  038333 

.0418:i3 

.  015933 

.0333 

.0600 

.0700 

.0867 

.1233 

Inch. 
0. 

.000133 
.000167 
.  000167 
.000166 
.000167 
.000167 
.000133 
.000167 
.  000033 
.000033 
.000034 
.000('66 
.0000^4 
.000033 
.00  033 
.000034 
.000033 
.000033 
.000067 
.000067 
.001100 
.OOtKMM 
.000833 
.000833 
.000600 
.000900 
.  00(»700 
.000834 
.001700 
.001633 
.001833 
.001667 
.002667 
.001833 
.001500 
.002167 
.  0U2433 
.002300 
.002800 
. 003800 
.  00.{h33 
.  003500 
.004100 
. 007367 
.0067 
.0100 
.0167 
.0366 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

TniHallosd. 
Elastic  limit. 

*  a  •        «    •  «  • 



Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  orlffinal  section pounds  .  H^ 

Elastic  limit  per  square  inch  of  orifdnal  section do..!!   Sti 

EloncatioD  per  incn  after  mptnre I  J.'... 'JI!  inch'    t^ 

ElunfTtttion  per  inch  nudtr  strain  at  elastic  limit '""..II!  do..!! 

BednctioD  in  diameter  at  point  of  ruptnre  !!!.do!!!! 

Keduction  in  area  after  rupture,  per  centum  of  origixial  section "".".'.*".".'.' ...!!! 

Position  ol  rupture  !!.!!!.i''!7froiB 

Character  of  hrok en  surface 1I!!!!!I!I!!  .*  < 

ISlongatlon  of  inch  sections y,y.liy.'''"i"i'^l^,''^ 


596 


TESTS   OF    IRON,    ST££L,    AND   OTHER   MATERIALiS. 


Ko.28d5. 

Marks,  ^^^,^* 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


TotaL 


PoundM. 
250 
1,260 
2,500 
8,750 
5,000 
e,250 
7,600 
8,750 
10,000 
11.250 
12,500 
12,  750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14.500 
14, 750 
15, 000 
15.250 
15,500 
15,750 
16,000 
16,250 
16,500 
17,000 
17,500 
18,000 
18, 500 
10.000 
19,500 
20,000 
20.500 
21,000 
21.500 
22,000 
22.500 
23,000 
23,500 
24,000 
24, 500 
25,000 
25,500 
26,  000 
26,600 
27,000 
27,500 
27,670 


PerMQAre 
inoo. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
50,000 
51,000 
52, 000 
53,000 
64,000 
55.000 
66,000 
67.000 
58.000 
50,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
00,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102. 000 
104,000 
106,000 
108, 000 
110.000 
110,680 


EloDMtdon 
permoh. 


Inch. 
0. 
000138 
.000300 
.000467 
.000633 
.000800 
.000067 
.001133 
.001300 
.001433 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001867 
.  001933 
.001967 
.002033 
.002067 
.002133 
.002333 
.002500 
.002767 
.003067 
.003667 
.005000 
.006467 
.008033 
.000667 
.011867 
.013000 
.014700 
.016533 
.018233 
.020433 
.022600 
.024833 
.027067 
.029733 
. 032700 
.036000 
. 0 )0333 
. 042900 
.047000 
.0567 
.0633 
.0800 
.1000 


SaooeMWe 

elongation 

perlnch. 


Indi, 
0. 

.000183 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000133 
.000200 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000066 
.000034 
.000006 
.000200 
.000167 
.000267 
.000300 
.000600 
.001333 
.  001467 
.001566 
.001634 
.001700 
.001633 
.001700 
.001838 
.001700 
.002200 
.002167 
.  002233 
.  002234 
.002666 
.002967 
.003300 
.003333 
.003567 
.004600 
.0092 
.0066 
.0167 
.0200 


Permanent 
set. 


Ineh, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SncoessiTO 

permanent 

set. 


Inch, 


0. 


Initial  load. 


ElastloUmit 


Tensile  strenstti. 


General  eummarif, 

TensUo  strength  per  sqaare  inch  of  original  section poonds  .  ^9 

Elastic  limit  per  square  inch  of  original  section do —  "H5 

Elongation  per  incii  after  rupture  inch..  JJg 

Elotijrat  ion  per  inch  UDiler  strain  at  elasticlimit  do  .•   »*wg 

Keiliiction  in  diametor  at  point  of  rupture do —      •^ 

Reduction  in  area  after  rupture,  per  centum  of  original  section .^.  _  J^ 

Position  of  rupture l^^frwa"** 

(;baracter  of  broken  surface granular;  BilkyewV 

Elongation  of  inch  sections ".10,  ".8*.  •*> 


iraqouelDiiliarorlBiulHollaii ponndi..  IM.  im 

DU«llKllot<>TlBiUlHGUOD dO....     M,«00 

iBtlvraptare Uoh..    0, 1;1S7 

lUDdarscnloaietuIlolfmlt  do 00i».^ 

teratpolntorraptaie  do OH 

fterrnpuin.psrMiitDia  otoriitlMil  MOtlOD 30.t 

a'mabii'.'.',','.'.— "' giuiniiri  ■Uky  oenter 
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TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS* 


I'ACB-PLATE  FOBGOTG. 


Ko.  2958. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

1,250 

2,!i00 

3.750 

5,000 

0,250 

7,  f.00 

8,750 

10,000 

11,250 

12,500 

12, 750 

13,000 

13,250 

13,  flOO 
13,750 
14,000 
14, 250 

14,  SOO 
14.750 
15,000 
15,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
10,000 
10,500 
20,000 
20.600 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24, 000 
24,500 
25, 000 
25,500 
26,000 
26.440 


Per  square 

iUOQ. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,  OGO 
35,  UOO 
30.000 
35. 000 
40,000 
45,000 
50,000 
51. 000 
62,000 
53,  WO 
54,000 
55,000 
56,000 
57,000 
58, 000 
50,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84, 000 
86,000 
88,000 
00,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102, 000 
104.000 
105, 760 


Elongation 
perincb. 


Inch, 

0. 

.000100 
.000300 
.000467 
.000638 
.000800 
.000967 
.001133 
.001300 
.001407 
. 001633 
. 001700 
.001733 
. 001867 
.002033 
.002267 
.002600 
.002833 
. 003333 
.003767 
.004333 
. 005667 
. 007067 
.C08500 
.010000 
.011667 
.013333 
.014833 
.016367 
.  018067 
.020000 
.022167 
.024400 
. 026833 
.029167 
.081667 
.034667 
.038000 
.041333 
.0467 
.0533 
.0600 
.0700 
.1000 


Successive 

elonfration 

per  inch. 


Inch. 
0. 

.000100 
.000200 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000067 
.000033 
.000134 
.000166 
.000234 
.000333 
.000233 
.000500 
.000434 
.000566 
.  001334 
.001400 
.001433 
. 001500 
.  001667 
.001666 
.  001500 
.001534 
.  001700 
.  001933 
.002167 
.002233 
.  002433 
.  002334 
.002500 
.003000 
.003333 
.003333 
.005367 
.0066 
.0067 
.0100 
.0800 


Permuient 
set. 


Saccessive 

permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


0. 


Inch, 


Initiallosd. 


EUsticlimlt 


Tensile  stren|rt]i< 


General  summary, 

8pec1flo  cavity ^-^i 

HarclncRH J*i2 

Tf'Dsilo  Btrengthper  square  inch  of  orisrinal  section poonds--  ^Z 

Elastic  limit  per  sqiiare  inch  of  original  section do   -    p.S 

Elongation  porincn  after  rnptare iaob--  ^^K 

Elongation  per  inch  under  strain  atelasticlimit do ^'^ 

Ked  act  ion  in  diameter  at  point  of  rapture    do...-     'jK 

Boduction  in  area  after  rupture,  per  centum  of  original  section V!^ 

Position  of  rapturo ".©ftwo'^JJ 

Character  of  broken  surface gaaaUtan  fil^^S 

Elongation  of  inch  sections „. ".O?,".!*  -"^ 


TESTS    OF  lEOS,   STEEL,    AND  OTHER   MATEBtALS.  51)9 

No.  2959. 
Marks,  "^i"'^ 
Diameter,  ".564. 
SectioDal  area,  .26  eqaare  inch. 


600  TESTS   OF   IRON,    STBEL,    AND   OTHEB   MATERIALS. 


6PIKDLB  FOBOIKG. 


Diameter,  12'^5. 


No.  3199. 

Marks,  "?|f^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Eloneatlon 
per  mch. 

SaocessiTe 

elongation 

perlnoh. 

Permanent 
set. 

SnocessiTe 

permanent 

set. 

Total. 

Per  square 
inch. 

Bemaxks. 

Poundi. 

260 

1.260 

2,500 

8,760 

6,000 

6,250 

7,600 

8.760 

10,000 

11,250 

12,600 

12,760 

13,000 

18,250 

13,600 

18,750 

14,000 

14,260 

14,600 

14,750 

15,000 

16,600 

16.000 

16,500 

17,000 

17,500 

18,000 

18.500 

19,000  . 

19,500 

20.000 

20,500 

21,000 

21,500 

22,000 

22,600 

23,000 

23,500 

28,600 

Poundt. 
1,000 
6,000 
10,000 
15.000 
20,000 
26,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
67,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
04,400 

Inch, 
0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.001000 
.001167 
.001333 
.001500 
.001667 
.001738 
.002600 
.004867 
.006000 
.006000 
.007900 
.008667 
.000533 
.010338 
.  011338 
.013333 
.01523? 
.017500 
.019567 
.  021f33 
.024500 
.026867 
.029833 
.032833 
.  0:)6467 
.040507 
.046467 
.0500 
.0667 
.0667 
.0767 
.1033 
.1267 

Ineh. 
0. 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.000167 

.000066 

.000867  . 

.002267 

.001133 

.000900 

.001000 

.000667 

.000066 

.000800 

.001000 

.002000 

.001900 

.002267 

.002067 

.002266 

.00*2667 

.002367 

.002966 

.003000 

.003634 

.004100 

.004900 

.004633 

.0067 

.0100 

.0100 

.0266 

.0234 

0. 

0. 

Initial  load. 

...... ....«• 

Elastio  limit. 

• 

Tensile  strsngtb. 

• 

General  summary, 

"  Ml 
Specific  gravity.... *jj,j? 

Hardness  ...»-- •••••   Mttm 

Tensile  strength  per  square  inch  of  original  section l»oiiiida..  »j^ 

Elastic  limit  per  soaare  inch  of  original  section do...   ^^^ 

Elongation  per  inch  after  rnptnre fc"-   ^x^ 

Elongation  per  inch  under  strain  at  elastic  limit a    '"  '    *1 

Reduction  in  diameter  at  point  of  rupture do-.-     j.  j 

Seduction  in  area  after  rupture,  per  centum  of  original  section •  •  l.jL—  aMk 

Position  of  rupture -. ..-• .-........•.-  -    l"!:*?oo33 

Character  of  oroken  surface.. granular,  radiating  firoma  dull  spot  at  the  ciroamforence.    vr» 

craclcs  in  surface  of  stem.  «. ««  «  «!•  "M 

Elongation  of  inch  sections - •**  ^' 


T£ST8   OF   IBOH,    STEEL,    AND   OTHER   U.iTEBIAL8.  (TQl 

yo.  3200. 
Marks,  "f;S^ 
Diameter,  ".564. 
Sectional  area,  .25  sqnare  inch. 


602  TESTS   OP   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  3201. 

Marks,  ^^"^^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundt. 
250 
1,250 
9.,  MO 
3,750 
6,000 
6,250 
7,500 
8,750 
10,000 

11,  2:>o 

12,  fiOO 
12,750 
13.000 

13,  250 

13,  500 
13,750 
14, 000 
14, 2  JO 
14;  500 

14,  750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18, 000 
18, 500 
10.000 
19.500 
20,  000 
20,500 

21,000 
21,600 
22,000 
22, 500 
23,000 
23.500 
23,020 


Per  square 
incn. 


_ 


Pounds. 
1,000 
5,000 
10, 000 
15,000 
20,000 
25.000 
30,000 
35. 000 
40, 000 
45,  OUO 
60,000 
51,000 
52, 000 
53,0;>0 
54,000 
65,000 
56,000 
57. 000 
68,000 
60, 000 
60.000 
62,  000 
64. 000 
66.000 
68;  000 
70,000 
72,000 
74,000 
76, 000 
78,000 
80,000 
82.000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
95,680 


EloDgation 
per  inch. 


Inch. 
0. 

.000133 
.000300 
.000167 
.000633 
.000800 
. 000967 
.00li:i3 
.001300 
.001500 
. 001767 
.  (J01833 
.002667 
.00::000 
.  005167 
.OuGOOO 
. 007400 
.008000 
.0083U7 
.  009333 
.  010333 
.012000 
.014167 
.016000 
.018167 
.020333 
. 022700 
.025167 
.027667 
.030667 
.034500 
.037667 
.041607 
.046600 
.0533 
.0600 
.0700 
.0(J33 
.1367 


Saccessive 

eloDf^tion 

per  inch. 


Tneh. 
0. 

.000133 
.000167 
.000167 
.0c0l66 
.000167 
.000187 
.000166 
.  000167 
.000200 
.000267 
.000068 
.000834 
.001233 
.  601267 
.000833 
.001400 
.000600 
.000367 
.000966 
.001000 
.001667 
.002167 
.001833 
.002167 
.002166 
.002367 
.002467 
.  002500 
.  003000 
.003833 
.003167 
.003900 
.004933 
.0068 
.0067 
.0X00 
.0138 
.0534 


Permanent 
set. 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saccessive 

permanrait 

set. 


Inch, 


0. 


Initial  load. 


Slastio  limit. 


Tensile  streDgth. 


(r^neral  eummary. 


51, «« 

diss 


Tensile  stn^nsth  per  square  inch  of  original  seotion pounds. 

ElaAticlimitpereqaaro  inch  of  original  section do  .. 

Elongfttion  per  inch  after  rupture inch. 

Elonjration  perincli  nnder  strain  at  elastic  limit do..-  •i*'^ 

Redaction  in  diameter  at  point  of  rupture do...-     ■  }* 

Beduction  in  area  after  rupture,  per  centum  of  original  section **v 

Position  of  rapture ^"^''^S^i 

Character  of  broken  surface,  .silky,  60  per  cent ;  granular,  40  per  cent.    Opened  cracks  in  van»  " 

stem.  « ,-  ■  i<» 

Blongation  of  inch  sections ".26*,  ".H  •'- 


i  OP  IBON,    STEEL,    AND  OTHER  MATERTAL8. 


.564. 

ea,  .26  sqaare  inob. 


El 

un     I> 

-.& 

■'laDESiion 
ptrlneb. 

.™™ 

,™,i] 

Inth. 

/«& 

*»'■ 

i.ooo      0 

0. 

1,250 

5.000 

.ooom 

2.M0 

m.ouo 

000300 

J  7 JO 

i»:ooo 

oooHn 

01)0107 

5,000 

■,250 
7.S00 

30,000 

O0OH33 
CO0OO7 

owni 

a,i,.o 

0OMS3 

10.000 

ii,25e 

now 

Mim 

wS'otf 

l;t,soo 

50.000 

l£«w 

l^tM 

m!doo 

lisoo 

64.000 

OO3OO0 

13.150 

5.1,000 

004000 

11,  «M 

MOOO 

OfllOUO 

14,2S0 

57.000 

OO-kWT 

14,500 

sa,oiio 

0f*l6T 

ooj:oo 

14.TB0 

so.  000 

007l>00 

15,000 

•0.000 

OOTMO 

0.0000 

13,500 

oj.ooo 

OOKOO 

OOIBOO 

iG,eoo 

(M.OOO 

U.M 

wiooo 

020OT 

00133* 

17,00l> 

M,ooa 

001 eos 

nsoo 

70.000 

0C6S1 

13.000 

72.000 

0«8e7 

oOMuo 

ie,Hio 

OOGOT 

1^000 

to;  000 

OilXtl 

lft500 

7B,0«> 

023733 

002100 

»>,000 

80,000 

at  500 

ra.000 

030000 

•02007 

lUooo 

«,000 

03H00 

002100 

a,MO 

M,ooa 

a«o» 

§8^000 

d:i;«33 

1S.G0O 

»o,ooo 

04I10T 

00333* 

a^ooo 

sj.ooo 

Ssoo 

SI.  000 

M.000 

•0.000 

0507 

0007 

U.S0O 

«,ooo 

0«6T 

KOOO 

100,000 

0800 

0133 

u«. 

101,  sto 

1233 

0433 

Tciulle  itreDjctb  prriqaaie  iocb  ot  orli^nal  s«tl  n pODIi<li..  lOr.StO 

BJaiiki  limit  p«r  linnm  Inch  of  onginil  saciloD do 52,000 

EloDf uioD  par  tncb  ariar  ruptnre        ioch..    0.  IKS7 

ElDDEUinn  perlDcli  nDtldrairain  nt  «]■«!<:  limit da....  -uniHO? 

Etdooli™  in  diamptrfil  point  nfrnplnio    .  *> ll.'l 

BtductioD  Id  uwi  after  raptnn,  per  centum  of  acielDal  KoUan tO-S 

P«ltion  of  rupture I".MI  frnm  n.'pk 

Cbuncler  or  broken  (aibee lOkf ,  60  par  oeiit. ;  gnuiDliii.  10  prr  crtit. 

Ooaguton  of  iDcb  wctlou ".13,  ".uO*,  ".]■ 
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Marks,  "g  8  P 


No.  3242. 


Diameter,  ^^564. 

Sectional  area,  .25  square  iach. 


Applied  loads. 


TotaL 


PoundM. 
250 
1,260 
2,600 
8,750 
6,000 
0.250 
7,500 
8,750 
10,000 
11,250 
12,500 
12, 750 
13,000 
13,25U 
13,&00 
18,750 
14,000 
14,260 
14.500 
14,  750 
15,000 
15, 250 
15,500 
15, 750 
10,000 
16,500 
17, 000 
17,500 
18,000 
18,600 
19,000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,600 
23,000 
23,500 
24,000 
24,500 
25,000 
25.500 
26,000 
26,500 
27,000 
27,020 


Per  wmare 
inch. 


Pounds. 
1,000 
6,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
61, 000 
52, 000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
02,000 
63,000 
64,000 
66,000 
68,000 
70,000 
72, 000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94, 000 
96,000 
98,000 
100,000 
102,000 
104, 000 
106, 000 
108,000 
108,080 


Eloneation 
per  inch. 


Inch, 
0. 

.000167 
.000333 
.000500 
.000667 
.000833 
. 001000 
.001167 
.001333 
.001500 
.001733 
. 001767 
.001800 
.001833 
.001867 
.001900 
.001933 
.001967 
.  002067 
.  002133 
.  002233 
.  003267 
.004400 
.005000 
.005813 
.007833 
. 009267 
.010567 
.012067 
.  013667 
.  016200 
.  017<H)0 
.018667 
.  020567 
.022667 
.  024833 
.027167 
.  0J9500 
.  032367 
.  035500 
.039000 
.044000 
.  047667 
.0567 
.0633 
.0700 
.1033 
.1167 


SaccessiTe 

elongation 

per  inch. 


Inch. 
0. 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.  000167 

.000166 

.000167 

.  000233 

.00<t034 

.000033 

.000033 

.000034 

.000033 

.000033 

.000034 

.000100 

.000066 

.  000100 

.001034 

. 001133 

.000600 

.000833 

.002000 

.001434 

.001300 

.001500 

.  001600 

.001533 

.  001800 

.001667 

.001900 

.002100 

.002166 

.002334 

.  002.133 

.002867 

.003133 

.003500 

.005000 

.003667 

.000033 

.0066 

.0067 

.0383 

.0134 


Permanent 
Bet. 


Inek. 


0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncceesire 

pennanent 

set. 


0. 


Inch. 


BemarVii. 


Initial  load. 


BlaaticUmit. 


Tenaile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  ori^nal  section ponnds..  1^^ 

Elasticlimit  per  square  inch  of  original  section do —   57,nw 

Elongation  per  inch  after  mptnre inch..   ©.IJg 

Elongation  per  inch  nndcr  strain  at  elastic  limit do  ..    •*'^*[ 

Eeduction  in  diameter  at  point  of  rupture do —      -^^ 

Heduction  in  area  after  mpture,  per  centum  of  original  section ^P 

Position  of  rupture 1".20  from  w 

Character  of  broken  surfkoe *. J^Vi 

ElongaUon  of  inch  Bootions ''.»*,''.2a;*J* 
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No.  3243. 

Marks,  ^•|;S'' 

Diameter,  '^•564. 

Sectional  area,  .25  sqoare  inch. 


A  ppl1f>d  loMdo 


ToteL 


Fwmda. 
350 
1,250 
2,500 
3,750 
5.0OO 
0.250 
7.500 
8,750 
10,000 
11,230 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
10,000 
ie.5C0 
17,000 
17,500 
18,000 
18,500 
10,000 
19,500 
20,000 
20,500 
21.000 
21.500 
22.000 
22.500 
23,000 
23.500 
24,000 
24,500 
25,000 
25,600 
26,000 
2s.  500 
27,000 
27,020 


Per  sqnftre 
ineh. 


Fvunds, 
1,000 
A,  000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
60,000 
51,000 
5S;000 
53,000 
54,000 
53.000 
50,000 
67,000 
58,000 
50,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
SO,  000 
82,000 
84,000 
86,000 
88,000 
90.000 
02,000 
01,000 
96,000 
98,000 
100,000 
102.000 
104,000 
106,000 

loaooo 

108,080 


Eloneatlon 
permoh. 


0. 

.000167 
.000333 
.000500 
.000700 
.000833 
.001000 
.001167 
.001333 
.001500 
.001700 
.001767 
.001800 
.001887 
.0019^0 
.001933 
.002000 
-.002100 
.002200 
.002300 
.004333 
.005500 
.006833 
.008400 
.009067 
.011333 
.012667 
.014067 
.015667 
.017338 
.019000 
.020900 
.02^^(000 
.025067 
.027333 
.029833 
.032667 
.035833 
.039667 
.  043333 
.048333 
.0533 
.0633 
.0733 
.1067 
.1300 


SnooeMtre 

elongation 

per  inch. 


PenDUient 

86t. 


Inek, 
0. 

.000167 
.000166 
.000167 
.000200 
.000133 
.000167 
.000167 
.000166 
.000167 
.000200 
.000067 
.000038 
.000067 
.000033 
.000033 
.000067 
.000100 
.000100 
.000100 
.002038 
.001167 
.001333 
.001567 
.001267 
.001666 
.001334 
.001400 
.001600 
.001666 
.001667 
.001900 
.002100 
.002067 
.002266 
.002500 
.002834 
.003160 
.003834 
.003UW 
.005000 
.004967 
.0100 
.0100 
.0334 
.0233 


0. 
0. 
0. 
0. 
0. 

a 

0. 

0. 

a 


SoooeeaiTB 

permanent 

set. 


^LvW^vB 


Initial  load. 


Blairtie  limit. 


Tenaile  atrength. 


Gewral  swmmary, 

I^Qsfle  strength  per  aqnare  inch  of  original  seotion pounds..  108,060 

ga«twO  limit  per  nqnare  inch  of  original  section do...    56,000 

^jODntioD  per  Inca  after  rupture inch..    O.20O0 

gwupition  per  inch  nndor  strain  at  elastic  limit do 00200J 

HednccUm  in  diameter  at  point  of  raptnre do 134 

owpetioD  in  area  after  ruptare,  per  centnm  of  original  section 41.0 

rMitionofraptnTe l".85from  docIl 

2>MMter  of  broken  surface silljy 

Hongstion  of  inch  sections 'M6.".30*,  ".14 


'I 
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SECUKOfOwPENT  FORGING. 

No.  2943. 


Marks,  ^^V^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


Total. 


Fovnd», 
200 
1,000 
2.000 
3,000 
4,000 
6,000 
0,000 
7,000 

a  000 

0,000 
10,  ouo 
ILOOO 
11,200 
11,400 
11,600 
11,800 
12,U00 
12,200 
12, 400 
12,600 
12.800 
13,000 
13, 200 
13,400 
13,600 
13,800 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 
15,600 
16,000 
16.400 
10,800 
17,2U0 
17,600 
18,000 
18. 400 
18,800 
19,  2l0 
10,600 
20.000 
20,400 
20,800 
21,200 
21.600 
21,700 


Per  square 

iXLCll. 


1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
80,000 
35,000 
40,000 
45,000 
50,000 

rs,  000 

56,000 
67,  Ol»0 
58,000 
60.000 
60, 000 
61,000 
62,000 
63,000 
64.000 
65,000 
66.000 
67,000 
68,000 
69,000 
70,000 
71, 000 
72,000 
73,000 
74,000 
75,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86, 000 
88  000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102.000 
104.000 
106,000 
108,000 
108,500 


Elonffatloii 
peruicb. 


Inth. 
0. 

.000050 

.000150 

.000300 

.000150 

.000600 

.000753 

.000850 

.001100 

.G01350 

.001500 

.001700 

.001750 

.001800 

.001850 

.  001850 

.001900 

.001050 

.002350 

.003100 

.003750 

.004o50 

.  0U5250 

.  006050 

.000800 

.007300 

.008900 

.000550 

.010000 

. OllOOO 

.011900 

.  013000 

.014100 

.015700 

.0175UO 

.020050 

.022000 

.024000 

.027000 

.  029050 

. 032000 

. 035250 

.039100 

.043400 

. 048500 

.  0525 

.0600 

.0800 

.1050 

.1500 


SnooeseiTe 

elongation 

per  inch. 


Inch. 

0. 

.000050 
.000100 
.000150 
.000150 
.000150 
.000150 
.000100 
.000150 
.000250 
.000150 
.000200 
.000050 
.000050 
.000050 

0. 
.000050 
.000050 
.000400 
. 000750 
.000650 
.000800 
.000700 
.  000800 
. 000750 
.000700 
.001400 
.0O0G5O 
.000450 
.001000 
.000900 
.001100 
.001100 
.001600 
.001800 
. 002550 
.001950 
.  002000 
.003000 
.  002050 
.  002950 
.  003250 
.  003^50 
.004300 

.  oor>ioo 

.0040 
.0075 
.0200 
.0250 
.0450 


Permanent 
set. 


Inek. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnoceasiTe 

permanent 

set. 


Initial  load. 


Siaaticllmit. 


Tensile  atrvngth. 


General  summary, 

Speciflc  gravity ; 7.rtJ 

Tensilo  strength  per  square  incb  of  oriffinal  section ponnds  .  1^2! 

Elastic  limit  per  annare  inch  of  original  section  ...do...    ^^ 

Eloncation  pcrincn  after  rupture      : inch..    6-^ 

Elongation  per  iuch  under  Ht rain  .it  elastic  limit do  ...  .OOlwO 

Reduction  in  diamoterat  point  of  rapture    do....      -l^ 

Redaction  in  area  after  rapture,  per  centum  of  original  section ... .  .«. ^j 

Position  of  rupture VMSftvmww 

Character  of  broken  anrface >ilky;  grannlar  at  cirouiafietsBO| 

Elongation  of  inch  sections .".ST*,"-!' 


%■  ■»• 
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No.  2944. 

Diameter,  ".605. 

SectioDal  area,  .20  square  inch. 


Applied  loftds. 


TotaL 


Pcundt. 
2t)0 
1,000 
2,000 
3,0<)0 
4,000 
5,000 
6,000 
7.000 
8  000 

9jm 

10, 0(.0 

lUO-K) 

11,200 

11.400 

11,000 

11,800 

12.000 

12,200 

12,400 

12.600 

12,800 

13.000 

13, 2W 

13,400 

13.600 

13,800 

14,000 

14,200 

14,400 

14.600 

14,8iO 

15.200 

15,600 

16,000 

16,(00 

16.800 

17,200 

17,600 

18.000 

18,400 

18,800 

19,200 

10,600 

20,000 

20,400 

20,800 

21,200 

21,600 

21,700 


Per  square 
inch. 


Pounds. 
].(K)0 
5,000 
10.000 
15,000 
20.000 
25,000 
30,000 
35.  0(10 
40.000 
45.000 
60,000 
ST).  000 
56,000 
57, 1'OO 
58,000 
50.010 
ftO.OOO 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
8H.00O 
90,000 
02,000 
94,000 
06.000 
9^,000 
100,000 
102,000 
104,000 
106,000 
108,000 
108,900 


Elooi^atloii 
per  inch. 


Inch. 
0. 

.000050 
.OOOlfjO 
.  000400 

.ooo5:)0 

.00U700 

.000950 

.001150 

.001350 

.001500 

.001050 

.001900 

.001950 

.  002000 

.002050 

.OCrJOSO 

.002100 

.002160 

.003900 

.004100 

.004750 

.0^5600 

.006250 

.007100 

.007800 

.008550 

.009400 

.010250 

.011000 

.OllPSO 

.012950 

.014400 

.  OlOSTiO 

.018350 

.0203ri0 

.022650 

.0249SO 

.  027450 

.029A00 

.032800 

.035650 

.039650 

.044050 

.049300 

.0550 

.0650 

.0800 

.1100 

.1500 


SaoceMlTB 

eloDffAtion 

por  iDoh. 


Jncft. 
0. 

.000050 
.000100 
.000250 
.000150 
.000150 
.  00U250 
.000200 
.000200 
.000150 

.  0(101  r>o 

.  000-.'50 
.  0(Mi050 
.000050 
.000050 
0. 

.000050 
.000050 
.  OOlT.'iO 
.  OOO'JOO 
.000650 
.000&'>0 
.000650 
.  OOOH'iO 
.000700 

.  0(»07r4) 

.  0<)i>H50 

.001850 

.000750 

.000850 

.001100 

.001450 

.OOJ150 

.001800 

.002000 

.002300 

.002300 

.002i()0 

.002350 

.003000 

.002850 

.004000 

.004400 

.005260 

.0057 

.0100 

.0150 

.0300 

.0400 


PermaDent 
Bet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 
0. 


SncoeeiiiTe 

permanent 

■et 


JndL 


0. 


Bemarkt. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Qenaral  tummary, 

ToMile  atreogth  per  square  inch  of  original  seotioii ponnds..  108,  r03 

Ijastte  limit  per  sqaare  inch  of  originid  section do  ...    Cl.OO) 

nooratlon  per  inch  after  mptnro inch..    0. 2l(»o 

Kl^^iofn  per  inch  under  strain  at  elastio  limit do OOiMM) 

AMQctUm  in  diameter  at  point  of  mptnre do 115 

oMaotioninareaaAerniptare,  per  centum  of  original  section 40.3 

^tlonofmptare l'M7  from  n*Tk 

Chtticter  of  broken  snrfaoe •-...  silky 

ekmfsstionarinehseotioiia ".19  ".23* 
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TESTS   OF   IBON,    STEEL,    AND   OTHER  MATERIALS. 


HiNGE-pnr  FOBanra. 


No.  2819}. 

Marks,  ^«^t^^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

230 

1.250 

2.500 

3. 7  JO 

5,000 

6.  250 

7.500 

8,750 

10,000 

11,250 

12.500 

13. 750 

14,000 

14.250 

14.  500 
14.750 
15, 000 
15,Jr50 

15,  500 
15,750 
16,000 
10,250 
16,500 
16,750 
17.000 
17,  250 
17.600 
18,000 
18.500 
10,000 
19, 500 
20. 000 
2X  500 
21,  000 
21,  TOO 
22, 000 
2-'.  500 
23,000 
23,  500 
24,000 
24,500 
25,000 
25, 500 
26.000 
26, 500 
27,000 
27,500 
28,000 
28,500 


Per  Moare 
incn. 


pounds. 

1,000 

5,000 

10,000 

15,000 

20, 000 

25,000 

30,000 

35,000 

40,000 

45, 000 

60,000 

65,000 

66,000 

67,000 

58,000 

59.  000 

60,000 

61, 000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,  000 

69,000 

70, 000 

72,  000 

74,000 

76.  OGO 

78,000 

80,  000 

82, 000 

84.000 

66,000 

88.000 

00,000 

02,000 

94,000 

06,000 

98,000 

100, 000 

102, 000 

104. 000 

106, 000 

108,000 

110,000 

112,000 

114,000 


EloDjcation 
per  inch. 


Inch. 

0. 

.000100 
.000200 
.000300 
. 000467 
.000800 
.000967 
.001133 
,001300 
.001533 
.001700 
. 001900 

.  . 001033 
.001967 
.002000 
.  002033 
.002067 
.  002J00 
.  002300 
.002500 
.0  2833 
.003100 
.  003567 
.004000 
. 004GOO 
.  005233 
.  005767 
.007J33 
. 008667 
. 010167 
.011600 
. 013067 
.014667 
.  016233 
OIHOOO 
.010733 
.021700 
.0210;^ 
. 025833 
. 028267 
.030400 
.  0333 
.0367 
.0400 
.  0433 
.0467 
.0533 
.0667 
.1000 


Suocemire 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000100 
.000100 
.000167 
.000333 
.000167 
.000166 
.000167 
.000233 
.000167 
.  000200 
.  000LI33 
.000034 
.000033 
.000033 
.000034 
.000133 
.000100 
.  000200 
.000:i33 
.000287 
. 000467 
.000433 
.000600 
.000633 
.  000534 
.001466 
.  001434 
.001500 
.001433 
.001467 
.  001<  00 
.001666 
. 001767 
.001733 
.001967 
.002333 
.001^00 
. 002434 
.002133 
.0020 
.0034 
.0033 
.0033 
.0034 
.0066 
.0134 
.0333 


Permanent 
aet. 


Inch. 


0. 

a 

0. 
0. 

a 
a 

0. 
0. 
0. 


SaooeaeiTe 

permanent 

aet. 


JimJL 


0. 


Initial  load. 


Elaatlo  limit 


Tensile  atrength. 


I 


General  summary, 

Bpeoifio  gravity 7-^ 

l^rdnesfl 24^ 

TeoHile  Rtrongth  per  i>qtiarc  inch  of  original  section ponods..  ^'^^ 

El'isticliinit  per  Aoiiaro  inch  of  original  section do 9^^ 

Elougation  per  incn  after  rupture iach.-  <^1-Jl 

Elongation  per  inch  nndor  strain  at  elastic  limit do iSa 

Heduction  in  diameter  at  point  of  mptoro do •  J* 

Kednction  in  area  after  rupture,  per  centum  of  original  seotion ^l 

Position  of  rupture - ".e2«fooin*' 

Character  of  broken  snrCace graanlar;  daUspotfttoceJ^ 

Blongationofinchseotlona ''.K,  ".07,'.'^ 


TK8T8  OF   IRON,  STEEL,  AND   OTHEB  MATEBIALS. 
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TESTS   OF  IBONy  STEEL,  AND   OTHEfi  MATERIALS. 
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TESTS  OF  IROS,  HT£EL,  AND  OTHEB  UATESIALS. 
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TABULATION  OF  COMPRESSION  SPECIMENS  FROM  10"  STEEL  B.  L,  RIFLE. 


Ko.af 


746 
747 
748 
749 
750 
741 
743 
743 
744 
745 

751 
758 
753 
754 
755 
756 
757 
758 
758 
780 


pQsitiooizi 


Tabe 
...do 
...do 
...do 
...do 
...do 
....do 
...do 
...do 
...do 


Jaoket. 

do .. 

— do  .. 
— do  .. 
....do  . . 
— do  .. 
....do  . . 
...do  .. 
— do  .. 
— do    . 


Loonttonof 
•peciment. 


fiadial 

...do 

Inside 

Outside...., 
Middle  .... 

Badial 

...do 

Inside 

Oatside 

Middle 


ElMlio 

limit  per 

square 

inch. 


BMUal.. 
....do... 
Inside  .. 
Outside. 
Middle  . 
Badiftl.. 
....do  ... 
Inside  .. 
Outside. 
Middle  . 


Poundf. 
42,000 
43,000 
47,000 
46,000 
40,000 
43,000 
42,000 
45,000 
47,000 
43,000 

40,000 
38,000 
54^000 
47,000 
88,000 
48,000 
47,000 
62,000 
47,000 
45^000 


Ultimate 
strenfftb 

per 

square 

inch. 


PotiiMl*. 
88,880 
89.400 
84.960 
86,160 
83,700 
90,400 
95,600 
02,800 
95.160 
93,440 

84,960 
83^800 
84,600 
85,840 
82,960 
81,360 
82.840 
83,500 
81,940 
81,640 


Maimer  of  Mlnre. 


Triple  flexure 
...do  ......... 

...do  ......... 

...do  .....a  ... 

..  do 

...do 

...do  ........I 

...do  ......... 

... QV    ...a..  ..« 

...do 

...do    ...a. a... 

...do 

...do 

...do 

...do 

...do a... 

...do 

...do 

...do 

...^o 


New  tul>e,  breech  end. 

Do. 

Do. 

Do. 

Do. 
New  tube,  mussle  end. 

Do. 

Do. 

Do. 

Do. 

New  jacket,  breech  end. 

Do. 
Do. 
Do. 
New  Jacket,  mnaale  end. 
Do. 
Do. 
Do. 
Do. 


12-INCH  B.  L  BIFLED  MOBTAB. 


SPECIMENS  FROM  CAST-IRON  BODY,  AND  STEEL  SPECIMENS 
FROM   HOOPS,  BREECH  BLOCK,  GAS-CHECK  RING, 
FACE  PLATE,  SPINDLE,  AND  HINGE  PIN. 
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n 


JSy^e&cTt.  -ani^zctZ  i^n/isioyz^  ^^^^ 


H  Ex  No  16  50, 1. 


TESTS  OF  IBOK,  STEEL,  AXD  OTHF.B  U&TEBUXa 
12-niCH  B.  L  BIFI2D  KOSTAB. 

DETAILS  OF  TESTS. 

Forms  0/  specmeiu. 


—        aV       — 

VAST-ISON  BODY—BBEBCH  IIOTIAL  TEKBION  RING. 
No.  2990. 


"^ineter,  1".129. 
?^<3tioDal  area,  1  sqaitre  inch. 
^nethof8teiD,26". 
^**"^ed/eoetli.  26". 
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TESTS   OF   IBON,    STEEL,    AND   OTHER   MATEBIALS. 


No.  2990— Gontinaed. 


Applied  loAds. 

Elongation 
per  Inch. 

SnocessiTe 

eloniration 

per  inch. 

Permanent 

•et. 

SuoceBsiTe 

permanent 

set 

Semarks. 

ToUL 

Per  sqaare 
inch. 

Pmmds. 

18,000 

19,000 

20.000 

21,000 

22,000 

21,000 

20,000 

19,000 

18.000 

17,000 

16,000 

15,000 

14.000 

13,000 

12.000 

11,000 

10,000 

9.000 

8,000 

7.000 

6,000 

6,000 

4,000 

3,000 

2,000 

1.000 

26.000 

26.000 

PoufMb. 

18.000 

19.000 

20.000 

21.000 

22.000 

21,000 

20,003 

19.000 

18,000 

17,000 

16.000 

15.000 

14,000 

13.000 

12.000 

It,  000 

10.000 

9,000 

8,000 

7,000 

6,000 

6.000 

4.000 

3.000 

2,000 

1.000 

26,000 

26^000 

Indi. 
.001912 
.001988 
.002052 
.002124 
.  002200 
. 002148 
.002092 
.002036 
.001976 
.001916 
.001856 
.001796 
.001740 
.001680 
.001616 
.001566 
.001484 
.001428 
.001368 
.001300 
.001236 
.001168 
.001092 
.  001028 
.000064 
.000892 
C   .002708 
\   .002800 

Inch, 

.000068 

.000076 

.000064 

.000072 

.000076 

.000052 

.000056 

.000056 

.00^060 

.000060 

.000060 

.0(K)080 

.000056 

.000060 

.000064 

.000060 

.000072 

.000056 

.000060 

.000068 

.000064 

.000068 

.000076 

.000064 

.000064 

.000072 

.000356 

.000092 

JndL 

Ineh. 

After  4  minntei. 
/Tensilo  strenf^tii. 

•"•"*•■"•••• 

...... ...... 

..■.....•a. 

.  •                             . 

Sastained  the  maximum  load  i  minute,  during  which  time  stretcbiog 
was  going  on ;  and  then  fractured  2'!.W  from  neck.'    Appearance  w 


ifracture,  granular,  mottled. 


TESTS   OF   IBONy  STEEL,  AND   OTHES   MATERIALS. 


619 


N0.299L 


Marks,  "^?il^ 
J)iameter,  rM29. 
Sectional  area,  1  square  inch. 
Oaaged  length,  25". 


Ai»p1ied  ]4Mila.       | 

Elonnlioii 
permch. 

BaooeMlT« 

flODffsitiOD 

per  inch. 

Permuient 
set- 

SacoeasiTe 

permanent 

■et. 

Benuirks. 

T«UL 

Pertqaare 
inch. 

Pounds. 

Pounds. 

Inch. 

Inek. 

Inch, 

Ineh. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Tnitiftl  load. 

2.000 

2.000 

.000042 

.000042 

0. 

S,000 
4.000 

8,000 

.000100 

.000058 

0. 

4,000 

.000160 

.000060 

.000008 

""."oooooi" 

5.000 

6.000 

.000212 

.000052 

. 000008 

0. 

6,000 

0.000 

.000268 

.,P0U036 

.000012 

.000004 

7,000 

7,000 

.000:120 

.000052 

.0(>0012 

0. 

8,000 

8.000 

.000872 

.0OfK>52 

.00<016 

.000004 

9,000 

8,000 

.000440 

.000068 

.000020 

.000004 

10.000 

10.000 

.000508 

.«K)0068 

.  0OOO28 

.  000(>08 

11,000 

11.000 

.000564 

.000056 

.  00O036 

. 000008 

12.000 

12,000 

.(H)0632 

.00<«68 

.000052 

.000016 

13,000 

13.000 

.000708 

.  000076 

.000064 

.  000til2 

14,000 

14.000 

.000768 

.000060 

.000080 

.  000016 

15,000 

15.000 

.000852 

.0110084 

.000100 

. 0O0020 

18.000 

16.000 

.000952 

.000100 

.000116 

.  00%16 

17,000 

17,000 

.001052 

.000100 

.000148 

.  oooo;t2 

18,000 

18,000 

.001168 

.000116 

.000200 

.  0000'>2 

10,000 

10,000 

.001282 

.00<»124 

.000256 

.000056 

20.000 

20,000 

.001428 

.000136 

.000316 

.000060 

21,000 

21.000 

.001572 

.000144 

.000380 

.000064 

22,000 

22,000 

.001752 

.000180 

.000192 

.  0001 12 

23,000 

23.000 

.001968 

.000216 

.000632 

.000140 

24,000 

24,000 

.002280 

.000312 

. 0OOH24 

.WH»I92 

25.000 

35.000 

.002620 

.000340 

.001068 

.000244 

27.780 

27,780 

Tensile  strength. 

Fractured  7^  inches  firom  neck.    Appearance,  granular,  mottled. 


620  TESTS   OF  IBON,  STEEL,  AND  OTHER  MATEBIALS. 

No.  710. 

Marks,  ^^§5^ 
Length,  12''.225. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 


Applied  loads. 

TotaL 

Per  aqnare 
inon. 

Poundt. 

Pound*. 

1,000 

1,000 

2,000 

2,000 

3.000 

8.000 

4,000 

4,000 

5,000 

6,000 

8.000 

6,000 

7,000 

7.000 

8,000 

8.000 

9.000 

9,000 

10,000 

10.000 

11,000 

11,000 

12,000 

12,000 

13,000 

18,000 

14,000 

14.000 

15,000 

15,000 

16,000 

16,000 

17,000 

17,000 

18.000 

18.000 

19,000 

19.000 

20.000 

20.000 

21.000 

21.000 

22,000 

22,000 

23,000 

23,000 

2i.000 

24,000 

26,000 

25.000 

26.000 

26.000 

27,000 

27.000 

28,000 

28.000 

29,000 

29.000 

80,000 

80.000 

81,000 

31.000 

32.000 

82.000 

83,000 

83.000 

84,000 

84.000 

35,000 

35.000 

86,000 

86.000 

37,000 

87.000 

88,000 

88,000 

89,000 

89,000 

40,000 

40,000 

54»880 

64^880 

Compres- 
sion 
inc] 


r 


I. 

.000050 
.000100 
.000150 
.000210 
.000260 
.000310 
.000360 
.000420 
.000470 
.000530 
.000590 
.000660 
.000710 
.000770 
.000830 
.000900 
.000960 
.001020 
.001090 
.001160 
.001220 
.001290 
.001390 
.001470 
.001560 
.001660 
.001750 
.001880 
.003050 
.002190 
.002360 
.002690 
.002820 
.003160 
.003470 
.003790. 
.004170 
.004640 
.006070 


SncoesslTe 

compres> 

sionper 

inoo. 


Inch, 
0. 

.000050 
.000060 
.000050 
.000060 
.000050 
.000050 
.000050 
.000060 
.000050 
.000060 
.000060 
.000070 
.000060 
.000060 
.000060 
.000070 
.000060 
.000060 
.000070 
.000070 
.000060 
.000070 
.000100 
.000080 
.000090 
.000100 
.000090 
.000130 
.000170 
.000140 
.000170 
.000280 
.000230 
.000340 
.000310 
.000320 
.000380 
.000470 
.000430 


Permanent 
set. 


Inek, 
0. 
0. 
0. 
0. 

.000010 


000080 


,000070 


000150 


.000270 


.000550 


.001870 


.002980 


SaooeaeiTe 

JMRnanent 

set. 


Inek, 


.000010 


.000020 


.000040 


.000080 


.000120 


.000280 


oooeao 


.001610 


Initialload. 


Xntimafee  itraBgtti. 


Failed  by  triple  flexme. 


TESTS    OF   lUOS,    S'rEl::L,    AND    OTUEB    UATKBIALII 

No.  7U, 

Marks,  "-^^I* 
Length,  12"^13. 
Diameter,  l".i29. 
Sectional  area,  I  sqnare  incb. 


Failed  b;  triple  flezoie. 


622  T£tiTS   OF   IfiON|    BTEELy    AND   OTHEB  MATERIALS. 


Marks,  "^^1^ 
Length,  12'^237. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 


No.  712. 


Applied  loada. 


TotaL 


Pounds. 

1,000 

2,000 

8,000 

4.000 

6.000 

8.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

17,000 

18,U00 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25, 000 

26.0U0 

27,000 

28.000 

29,000 

80,000 

31,000 

32,000 

83,000 

34,000 

36,000 

36,000 

87.000 

38,000 

39.000 

40,000 

64,980 


PerMOAie 
inon. 


poundt. 

1,000 

2,000 

8.0U> 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21, '-OO 

22,000 

23.000 

24.000 

25,  000 

26,000 

27.000 

28,000 

29.000 

30,  (iOO 

31. 000 

82,  000 

83,000 

84,000 

85,000 

86,000 

87,  000 

88,  ODO 
89.000 
40,000 
64,980 


Compres* 
Bion 


ino 


r 


Inch, 
0. 

.000060 
.000100 
.000150 
.000200 
.000260 
.0003 10 
.000370 
.000420 
.000470 
.000530 
.000600 
.000660 
.000710 
.000760 
. 000820 
. 000890 
.000960 
.001020 
.001070 
.0011»0 
.001  LOO 
.001270 
.  001380 
.001460 
.  OOlSfiO 
.001640 
.001760 
.001860 
.002000 
.00-.' 170 
.002300 
.0l»2510 
.  002800 
.  0ii30:i0 

.  oo:i:i60 

.  00.SG50 
.  003980 
.0044r>0 
.004920 


SoooeMire 

oompres- 

aion  per 

inon. 


Inch. 
0. 

.000050 
.0«>OOJO 
.0OU050 
.000050 
.000060 
.000050 
.000060 
.000050 
.000050 
.000060 
.  01)0070 
.000060 

.  004;050 

.000050 
.  000060 
.000070 
. 000070 
.000060 
.0(.>0050 
.000060 
.000060 
.000080 
.000110 
.  000080 
.0  0090 
. 000090 
.000120 
.0«>0100 
.000140 
.  000170 
.  0001.10 
.000210 
.000290 
.  000230 
.  01*0330 
.000290 
.  0003:W 
. 000470 
.000470 


PermMnent 
set 


Inch. 


0. 


.000010 


.000020 


.000060 


.000120 


.000230 


.000510 


.  001270 


.002830 


SaooesaiTe 

permanent 

aet. 


Inch. 


Initial  UMd. 


.000010 


000010 


000040 


OuOOOO 


.000110 


.000280 


.000760 


.001560 


Ultimate  atrcngtlL 


Failed  by  triple  flexure. 


TESTS    OF   IBON,    STEEL,    AND   OTHER   BiATEBIALS. 


623 


No.  7ia 


Marks,  ^^^SS"^ 
Length,  12''.290. 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch. 


Applied  loads. 


Total 


Pofitndt. 
1,000 
2,000 

3,000 
4,000 
5,U0O 
6.000 
7.000 
8,000 
0.000 
10,000 
11.000 
12.000 
13,000 
li.000 
15,000 
16. 'KM) 
17.000 
l&OOO 
19.000 
»,000 
21.000 
22.000 
23.000 
24.000 
25.000 
26.000 
27,000 
28.000 
29.000 
30.000 
31,000 
32,000 
33.000 
34.000 
35.000 
36.000 
37.000 
38.000 
39.000 
40,000 
».000 


Per  sqnare 
locb. 


P0undM. 

1.000 
2,000 
3.000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
lO.OT'O 
11,000 
12,000 
13.000 
14.000 
15.000 
10.000 
17.000 
18.000 
19,000 
20,UOO 
21,000 
22,000 
23.000 
24,000 
25.000 
28.000 
27.000 
28.000 
29.000 
30,000 
31.000 
32.000 
33,000 
34.000 
35.000 
30.000 
37.000 
38.000 
39,000 
40.000 
55,000 


Coinpri>«- 

sion  per 

incQ. 


Inch. 
X 

.000040 
.0t>0090 
.000140 
.000190 
.000240 
.000300 
.000360 
.000410 
000470 
.000520 
.000580 
.0(10630 
.000690 
.000750 
.000810 
.0OU800 
.  0009-JO 
.0009M) 
.001040 
.001120 
.OOllftO 
.  001260 
.001320 
. 0014.0 
.001500 
.0U1590 
.001680 
.  001820 
.001950 
.  002110 
.002240 
.002440 
.002730 
.003020 
.003300 
.003030 
.00.1890 
.004300 
.004900 


SncoemiTe 

com  pros- 

sioc  p«r 

incb. 


Jneh. 
0. 
.000040 
.000050 
.000050 
.000059 
.000030 
.00U060 
.000060 
.000050 
.000060 
.000050 
.000060 
.000050 
.000060 
.000060 
.000060 
.000050 
.000060 
.OOtKMM 
.000060 
.000089 
.000060 
.000080 
.000060 
.000100 
.000080 
.000090 
.000090 
.000140 
.000130 
.000160 
.900130 
.000200 
.000290 
.000290 
.000280 
.000330 
.  00*1260 
.000.')00 
.000510 


Permanent 
aet. 


Jndi. 


0. 


.000920 


,000089 


000190 


000230 


.000510 


001280 


002840 


Sacceesive 

permftnent 

aet 


Inch. 
0.  InitM 


.900020 


000060 


900950 


990100 


900280 


.000770 


.001560 


XTltlniate  atrenirtl'. 


Failed  by  triple  flexure. 


624 


TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS. 


ISo.  714. 

Marks,  "M^\TB. 

Length,  11''.321. 

Diameter,  ^'.129. 

Sectional  area,  1  sqnare  inch. 


Applied  loads. 


Total. 


.  Per  square 
incn. 


Poundt. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7.000 

R,000 

9.000 

10,000 

U.oOO 

12.000 

13,000 

14, 000 

1ft,  000 

115,000 

17,000 

.18,000 

lU.OOO 

20,000 

21,000 

2  J,  (K)0 

23,000 

U4.000 

25, 000 

2»5.  000 

27,  000 

28,000 

29.  000 

30,  000 
31,000 
32,000 
33,000 
34, 000 

35,  000 

36,  000 
37,000 
38,000 
39,000 
40,000 
59,050 


Pounds^ 

1.000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,  000 

11,000 

12, 000 

13, 000 

14,000 

15.000 

16,000 

17,  0.0 

18.000 

19,000 

20,000 

21.000 

22.000 

23.000 

24.000 

25.000 

26,  000 

27.000 

28,  000 

29,000 

30,000 

31,000 

32,  000 

30,(00 

34.000 

35.  000 

36.000 

37.  000 

38,000 

39,000 

40, 000 

69,050 


Compres- 
sion per 
inch. 


Inch, 
0. 

.000060 
.000110 
.000160 
.  000210 
.000200 
.  000310 
.000360 
.000410 
.  0004G0 
.000510 
.000560 
.000610 
.00OG70 
.  000710 
.000780 
. 000830 
. 000890 
.000950 
.001010 
.0U1U9O 
.001150 
.OOl.'lO 
.00!  280 

.  001:^0 

.001450 
.001510 
.001610 
.00l7t0 
.  001850 
.  OO-.'OOO 
.002150 
. 002280 
.  OO'i.HO 
. 002800 
.  00:^080 
.  003370 
. 003630 
.004010 
.004580 


Successive 
compres- 
sion per 
incn. 


Inch. 
0. 

.000060 
.000*}50 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
. 000050 
.000050 
.000060 
.000040 
. 000070 
.000050 
.  000060 
.000060 
.  000060 
.000080 
.  000060 
.  (!O0O6O 
. 000070 
. 000060 
.000110 
.000060 
.OiiOlOO 
.000100 
.  000140 
. 000150 
.000150 
.000130 
.000260 
.  000260 
.  000280 
.  000200 
.000200 
.000380 
.  000570 


Permanent 
set 


0. 


Inch. 


.000010 


.000040 


.000060 


.000100 


.000210 


.000150 


.001110 


.002570 


Suooessive 

permanent 

set. 


Inch. 


0. 


.000010 


.000030 


.ooooao 


.000040 


.000110 


.000240 


.000660 


001460 


Initial  load. 


tntimate  strength. 


Failed  by  triple  flexure. 


Tests  of  ison,  steel,  and  other  hatebuls. 


625 


^MMsTBrn 


No.  716. 


ooiioo 

:001S40 

.001320 

.001400 

.001400 

.001570 

.001600 

.0017iO 

.OOIOM 

.002050 

.002210 

.002380 


OOS800 
.006150 

.008430 
.008740 
.004150 
.004000 


Inth. 
0. 

.000000 
.000050 
.000060 
.000060 
.000040 
.000000 
.000050 
.000050 
.000060 
.000000 
.000060 
.000050 
.000070 
.000060 


.000000 

.000070 
.000080 
.000000 
.000050 
.000080 
.000080 
.000090 
.000080 
.000090 
.000100 
.000138 
.000160 
.000160 
.000140 
.000250 
.000200 
.000200 
.000280 
.000310 
.000410 
.000610 


tei. 


0. 


000020 


,000060 


000110 


000210 


000440 


,001180 


pennMieikt 


AiaflR. 


0. 


.000100 


.000230 


.001620 


iBttklkMd. 


Ultimate  strength. 


failed  by  triple  flexure. 
H.  Ex.  16 40 


i 


626        tests  op  ibon,  steel,  amd  otueb  matebl 

Tenacity  Sfecimeits. 
Marks,  ii  m  Bi  i  Sa 


oft«t. 

"" 

°'""'"' 

"** 

Tot«l. 

"a— 

Appau. 

Incht$. 

Sq.ineA. 

Pnoub. 

p«.«d.. 

M> 

BT.O 

MM 

ffi,4W 

S2.t20 

KU 

BT„U 

i.K 

w.«ao 

Ul 

BT„I 

LIM 

1.00 

S&BM 

2B,«S0 

BT,>M 

MM 

M.«M 

32.  AM 

S53 

BT„0 

32,  HO 

Si,M« 

an 

BHuO 

l.Vi» 

l.MI 

ai.«80 

31, «» 

Ksrrcss 

Hi 

BR,.M 

!■?! 

32.  WO 

31.840 

^  2>e^v%/  ^.  J^.  Jl^/Z^c^  tJ^CoT^^ctr* 


m  9 


^  Ex  No  16  50. 1. 


TESTS   OF   IBOTf,  STEEL,  AND    0TEU:B   UATEB1AL8. 

TS0.2M3. 

Marks,  "MB-JB. 
Diameter,  1".129. 
Secdonal  area,  1  aqaare  inch. 
Gauged  length,  25". 


rractaied,  9".60  from  neck.    Appearance,  granolar,  mottled. 


TESTA  OF  lEON,  STEEL,  AHD  OTHEfi  MATEBIALS. 


Marks,  "^?-.S^ 
Length,  12".430. 
Diameter,  1".129. 
SectioDal  area,  1  sqaare  iooh. 


ApplMl»d^ 

^r?"  ?£'sr  '■"^r"  !^-!      —»■ 

Tout. 

"a— 

Pounds. 

4.0OO 

■loot 

T.OOt 

SSI 

It,  DM 

i 

18,«00 
11, 000 

gr 
IE 
IE 

11 

II 

gr 

1 

ia.000 
i£ooo 
islooo 

■IE 

iiiDoa 

MOM 

11 

Us  000 

Moot 

t7,00« 
MOOi 

»,ooa 

so  000 

II 

3^000 

nooo 

i 

9<,n 

In. 

M 
00 

OOi 

00 

•0 

•0 

so 
oo 

to 

z 

WN 

001 
001 

0« 

001 
001 

00 

•0 

tt: 
to: 
to 

oo: 

w. 
to. 

Ot! 

to: 

00 

to 

00 

00 

Failed  by  triple  flexare. 


TESTS   OP  lEOM,    STfiEL,    AKD  OTHEB   ICATEEIALS. 


Marks,  "^.^"' 

LengUi,  12".420. 
Diameter,  1".129. 
Sectional  area,  1  square  inoh. 


FtHled  by  triple  flexnre. 


C30 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Marks, "  Va.^  ^' 
Length,  ll''.020. 
Diameter,  1''.129. 
SectioDal  area,  1  sqaare  inch. 


No.  716. 


Applied  loadft. 


Total. 


Poimdi. 
1,000 
2,000 
3.000 
4,000 
6.000 

e.000 

7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 

ie,ooo 

17.000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
26,000 
26.000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
80,000 
87,000 
38,000 
30,000 
40,000 
57,300 


Per  sqaare 
inca. 


Pounda. 

1.000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

16,000 

10,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

32,000 

33,000 

34,000 

35.000 

36,000 

37.000 

38,000 

39.000 

40,000 

67,300 


Comprea- 

flion  per 

inch. 


Inch. 

a 

.000050 
.000100 
.000140 
.000190 
.000340 
.000280 
.000330 
.000380 
.000430 
.000470 
.000520 
.000570 
.000620 
.000670 
.000720 
.000770 
.000820 
.000880 
.000920 
.000990 
.001060 
.001120 
.001180 
.001270 
.001340 
.001420 
.001510 
.001010 
.001720 
.001870 
.001080 
.002150 
.002360 
.002620 
.002920 
.003160 
.003510 
.003850 
.004400 


Sacoeaaive 

comprea- 

sioD  per 

inca. 


Ineh, 

a 

.000050 
.000050 
.000040 
.0J0030 
.000050 
.000040 
.000050 
.000010 
.000050 
.000040 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000040 
.000070 
.000070 
.000060 
.000060 
.000090 
.000070 
.000080 
.000090 
.000100 
.000110 
.000150 
.000110 
.000170 
.000210 
.000260 
.000300 
.000240 
.000350 
.000340 
.000550 


Penuanent 
aet 


Sacceaaive 

permanent 

aeL 


0. 


/tieft. 


0. 


.000020 


.000030 


.000080 


.000180 


.000380 


.001010 


.002520 


Ineh. 


0. 


.000020 


.000010 


.000060 


.000100 


.000200 


.000630 


.001510 


Initial  IomL 


TTllimate  strength. 


Failed  by  triple  flexure. 


/ 


tBSTS  OP  IRON,   STEEL,   AND  OTHEB  MA.TEBIA.L8.  631 

No.  717. 
Marks,  "VlJ"- 
Length,  1 1  "M50. 
Diameter,  1".129. 
Sectioaal  area,  1  sqoare  inch. 


Pailed  by  triple  flexare. 


TsMAOiTT  SracimMS. 


Harka,  12  H  Bi  T  E 


1 

TmsUd 

«™.KUL 

Huben. 

TotaL 

"■"idT."' 

tnAa. 

Pound* 

i'1. 

U,M1 

(Irannlar  mottled,  the  .Irmc- 

w 

!-!S 

l.W 

32,820 

fltir^r"  ■''° '" 

'■■" 

l.u« 

31,710 

SI.TIO 

632  TESTS   OF   IRON,    STEEL,    AND   OTHEB  MATERIALS. 


ONB  END  OF  TRUKNIOK  HOOP. 


No.  2854. 
Marks/' ^A^^^ 
Diameter,  "\bM. 
SectioDal  area,  ^6  square  inch. 


Applied  loads. 


ToUL 


Bowndt. 
800 
1,150 
2.500 
8,760 
5^000 
0,850 
7,600 
8,760 
10,000 
11,850 
18,500 
18,760 
18,000 
18,260 
18,500 
18,760 
14,000 
14,850 
14,500 
14.750 
15,000 
15,850 
15,500 
16.760 
16,000 
10,600 
17,000 
17,500 
18,000 
18,500 
10,000 
10,500 
80,000 
80,500 
21,000 
81,500 
82,000 
22,  SCO 
88,000 
28,600 
84,000 
84,500 
26,000 
25,500 
26,000 
20,500 
27,000 
87,500 
87,580 


Persqiure 
look. 


Powidf. 

1.000 
6,000 
10,000 
16,000 
20,000 
85^000 
80,000 
85,000 
40,000 
46,000 
60,000 
61,000 
58,000 
68,000 
64.000 
66»000 
60,000 
57,000 
68,000 
60,000 
60,000 
01,000 
02,000 
08,000 
64,000 
06»000 
08,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
04,000 
06,000 
96.000 
100,000 
102.000 
104.000 
106.000 
108,000 
110,000 
110, 120 


Sloontlon 
per  Inch. 


Indk, 
0. 

.000160 
.000817 
.000600 
.000007 
.000883 
.001000 
.001107 
.001888 
.001617 
.001083 
.001717 
.001750 
.001788 
.001817 
.001850 
.001883 
.001917 
.001960 
.002000 
.002050 
.002107 
.008107 
.004188 
.005017 
.000350 
.007833 
.000833 
.OU107 
.012433 
.014000 
.016007 
.017207 
.019017 
.021107 


.024917 
.027000 
.0800 


.0350 
.0388 
.0438 
.0407 
.0517 
.0617 
.0700 
.0963 
.1138 


SneoeeeiTe 

elongatloii 

perlnoh. 


Inch, 
0. 

.000150 

.000167 

.000188 

.000167 

.000160 

.000107 

.000167 

.100100 

.000184 

.000106 

.000034 

.000033 

.000038 

.000034 

.000088 

.000038 

.000034 

.000088 

.000050 

.000050 

.000117 

.001000 

.000906 

.000884 

.001383 

.001488 

.002000 

.001884 

.001206 

.001567 

.001667 

.001600 

.001750 

.002150 

.001666 

.002084 

.002083 

.0080 

.0033 

.0017 

.0088 

.0050 

.0034 

.0050 

.0100 

.0088 

.0283 

.0150 


PermMieDt 


IfidL 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnooeesiTe 

pemiMieal 

■et 


Jtidk. 


0. 


Initial  load. 


XIaalie  ttmit. 


Tensile  atnngt^ 


Tensile  strengUi  per  square  inch  of  original  seotion poonda..  11^2 

lOastio  limit  per  sqnare  inch  of  original  section do....   I^JJ* 

IQongation  per  inch  after  mptnre inoh..    f  WIj 

Elongation  per  inch  under  strain  at  elastlo  limit do....  ''^^^. 

Redaction  in  diameter  at  point  of  mptnre do....      •J^* 

Reduction  in  area  after  rnptnre,  per  centum  of  original  section *7 

Position  of  rupture 8".?0ft«Bii** 

Character  of  broken  surface • silky,  interspersed  with  line  |[nnaUt)>B 

Blongationof  inohsectiona «A4,  ".10,  ".K ''.8r,*'J7,'*-« 


ze  i>tc7i  ^.  J^ .  JPeV%?^.  *y>Co7^i<^^ 


OrcG   G^ccC   o/*  JTr'Zz.^ 


COTI^  ^too 


?^ 


ZZ4J^ 


N  Ex  No  16  50. 1. 


632  TE8T8  OF  IRON,    STEEL,    AND   OTHKE  MATEBULS. 


ONB  END  OF  TRUNSnON  HOOP. 


No.  2864. 
Marks,  *«¥jPiT« 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  kMida. 


ToUL 


FoundM, 
280 
1,260 
2,600 
8,760 
^000 
6^280 
7,600 
8,760 
10,000 
11.260 
12,600 
12,750 
18,000 
18,280 
18,600 
18,760 
14,000 
14,260 
14,600 
14,760 
16,000 
16,260 
15^500 
16.760 
16,000 
10,600 
17,000 
17.600 
18.000 
18,500 
10,000 
10^500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,  SCO 
28,000 
28,500 
24,000 
24,600 
26,000 
2^500 
26.000 
26,600 
87,000 
27,600 
27,680 


Persqiure 
inch. 


PtoiMub. 

1.000 
8,000 
10,000 
16.000 
20,000 
26,000 
80^000 
8^000 
40,000 
46,000 
60,000 
61,000 
62,000 
68,000 
84,000 
66,000 
86,000 
87,000 
68,000 
60^000 
00,000 
61.000 
02,000 
88,000 
04.000 
06,000 
08,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
80,000 
92,000 
04.000 
90.000 
98.000 
100,000 
108,000 
104.000 
106.000 
108,000 
110,000 
110,120 


SknisAtioii 
peruiflh. 


Jnek. 

0. 

.000160 
.000317 
.000600 

.000007 
.000888 

.001000 

.001107 

.001888 

.001617 

.001083 

.001717 

.001760 

.001783 

.001817 

.001850 

.001883 

.001917 

.001960 

.002000 

.002060 

.002107 

.003107 

.004188 

.005017 

.000850 

.007883 

.009833 

.011167 

.012483 

.014000 

.016007 

.017207 

.019017 

.021167 

.022888 

.024917 

.087000 

.0800 

.0338 

.0350 

.0888 

.0438 

.0407 

.0517 

.0017 

.0700 

.0983 

.1138 


SneoeMiye 

eloncBtloli 

perlnch. 


Inch, 
0. 

.000160 
.000107 
.000188 
.000107 
.000106 
.000107 
.000107 
.100108 
.000184 
.000106 
.000034 
.000033 
.000038 
.000034 
.000088 
.000038 
.000034 
.000038 
.000050 
.000090 
.000117 
.001000 
.000900 
.000884 
.001383 
.001488 
.002000 
.001884 
.001200 
.001507 
.001067 
.001600 
.001750 
.002150 
.001060 
.002084 
.002083 
.0080 
.0038 
.0017 
.0033 
.0050 
.0034 
.0050 
.0100 
.0088 
.0283 
.0160 


P«muiieDt 


Inch, 


0. 
Oi 
0. 
0. 
0. 
0. 
0. 


SnooeMlT* 

IBM 

aet 


Inch, 


0. 


Initial  UMd. 


Xlantto  limit. 


Tenaile  sinngtiu 


O^neral  aummarjf. 

Tentlld  atrengtfa  per  iqnwe  inoh  of  original  Motion • poondn..  1^2 

Ebwtio  limit  per  sqnnre  inoh  of  original  section do....  li^JJ' 

Elongation  per  iDon  after  mptnre • ineh..  tw" 

Xlongation  per  inch  nnder  atraln  at  elastio  limit do....  '^^^ 

Bednetion  (n  diameter  at  point  of  rapture do....     ;{'; 

BeducUon  in  area  after  mptore,  per  centam  of  original  section fv 

Position  of  mptnre 2".70ft«i»j* 

Character  of  broken  snrCaoe •.... « silky,  Interspwrsed  wKh  toe  gr—s l»ws 

IQoBgatlon  of  inch  sections ".14, 'M6,  ".K ''.8r,''Jl.'J' 


7^Z7cc/i  ^.  Z..  JfrVr^?^.  <y>toric^J- 


O^t^   e^^cC   o/*  Y'r'ZJL^z 


yzco^-^^ 


H  E>  No  16  SO.  I. 


TESTS    OF  IBONy  STEEL,  AND  OtASB,  UkTEStlALB.  6$A 

H0.288B. 

Marks,  ^^x^d^^ 
Diameter,  '^564. 

Sectioual  area,  J25  square  inch. 


ApplhBd  loads. 


TotiO. 


1,250 
2,500 
1.780 
Si,  000 
6^250 
7,500 
8,750 
10,000 
11«2S0 
12,500 
12^700 
13,000 
U,2S0 
13.500 
IS^TBO 
14000 
1<2S0 
14,500 
14.750 
16^000 
15.250 
15^500 
15^750 
10,000 
10.500 
17.000 
17,600 
Ifl^OOO 
18,500 
19;  000 
19^500 
2«,000 
201 600 
21,000 
21,500 
23^000 
2X500 
28.000 
23,500 
24^000 
21,600 
28ii000 
25.500 


in< 


1,000 
8.000 
10,000 
15^000 
20,000 
2%000 
80,000 
88.000 
40,000 
46,000 
00,000 
81.000 
82;  000 
88,000 
84.000 
68,000 
60,000 
67,000 
68,000 
50,000 
00.000 
61,000 
02,000 
68,000 
64,000 
06.000 
68.000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
82.000 
84,000 
86,000 
88,000 
00,000 

02;  000 

04.000 
86.000 
08.000 
100,000 
102,000 
104,600 
106.000 
107,700 


L 
000183 


000407 


OOOBH 


001150 
001317 


001050 
001083 
001717 
001707 
001817 
001830 
00188S 
001017 
OOIOBO 
001863 
002083 
002500 


004000 
004017 
000000 

008107 
008007 
0U500 
018107 
014087 
010200 
018000 
019767 
081007 
088883 
Q80063 


0817 


0467 
0600 


0007 


p«r 


Inch. 
Ou 
.000133 
.000107 
.000167 
.000160 
.000164 
.000166 
.000107 
.000107 
.000160 
.000167 


.000050 
.000050 
.000033 
.000083 
.000034 
.000088 


.000050 

.000467 
.000800 

.000700 

.000017 

.001088 

.001567 

.001500 

.001833 

.001067 

.001500 

.001583 

.001800 

.001707 

.001900 

.002100 

.002250 

•002000 

.003017 

.0033 

.0038 

.0017 

.0067 

.0088 

.0083 

.0100 

.0884 


Inch, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


perniftavDt 


iBltiiJloiid. 


Umil 


TenBUo  itrangtli. 


Gonorol  fMmmary. 
6i*'Hy*»-»-*"***"»***»**  ••••"•••"•••••""••"••"•  ••••■••"••"••••--••••--••  ••••••••••••••   ••! 

.-• 23.a 

icth  per  flqiuureiaoli  of  orifrinal  section poandi..  107.700 

llyiUparMiMMiiwIkof  origiiudseoUon'. do  ...    00.008 

faiek  aller  rnivtaro inoh..    0.1300 

Ineh  vnderftnln  At  oUstlo  limit do 002088 

lAmeteraipointofrnptoro do 184 

XedvetlMi  tn  ana  Sifter  raptara,  POT  eontam  of  orifeliua  Motion 41.8 

YMtDSofmpOne • — • 2".25  ftt>m  nock 

ChatsetOT  of  broken  aarflMe silky;  traoe  of  icranulatioa 

of  Ineh  aeotlono ^ ".00.  ''.07,  ''.00,  ".20,  ".25*,  ".U 


634  TESTS   OF   IRON)    STEEL,    AND    OTttEB   MATERIALS. 

Ko.  2856. 

Marks,  ^MB^TH 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loftds. 


Total. 


PoundM. 
250 
].2r>0 
2,500 
3,750 
5,  (MIO 
6, 2r* 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13. 0(H) 
13.250 
13.500 
13,750 
14.000 
14,250 
14,500 
14.750 
15,000 
15.500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24.000 
24,  51)0 
25,000 
25,500 
26,0(0 
26,080 


Per  Mnare 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
50.000 
57,000 
58,000 
50.000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
08.000 
100,000 
102,000 
104,000 
104,320 


Bloneation 
per  moh. 


0. 

.000167 
.000333 
.000500 
.000667 
.000850 
.001050 
.001200 
.001383 
.001550 
.001733 
.001783 
.001833 
.001867 
.001933 
.002083 
.003000 
.003750 
.004583 
.005217 
.006033 
.007350 
.008667 
.010333 
.011867 
.013500 
.015000 
.016667 
.018500 
.020333 
.022250 
.024333 
.026583 
.029167 
.0317 
.0350 
.0383 
.0417 
.0467 
.0517 
.0583 
.0667 
.0917 
.0983 


Sncceaaive 

('Umffation 

per  inch. 


Inch, 
0. 
.000167 
.000166 
.000167 
.000167 
.000183 
.000200 
.IKM)150 
.000183 
.000167 
.000183 
.OOOOTiO 
.000050 
.000034 
.000066 
.000160 
.000917 
.000750 
.000833 
.000634 
.000816 
.  001317 
.001317 
.001666 
.001534 
.001633 
.001500 
.001667 
.001833 
.001833 
.001917 
.00208$ 
.002250 
.002584 
.002533 
.0033 
.0033 
.0034 
.0050 
.0050 
.0066 
.0084 
.0350 
.0066 


PemuiBeiit 
set. 


Indi. 


0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 


.000017 


SaooeeaiTQ 

pennanent 

set. 


Inch, 


0. 


Bemsita. 


Initial  losd. 


Elastie  Umil 


Tensfle  stnngfh. 


General  iumnMrg, 

Speelfle  KTsrity 7.«J 

Hardness *tli 

Tensile  strengtli  per  square  inch  of  oriirinal  section .jMMads..  INlJl 

Xlastic  limit  per  sanare  inch  of  orif^al  section ......do...«  ^^ 

Zlongation  perinea  after  rupture ^ .....indi..  ^Ij! 

Slongation  per  inch  under  stn^n  at  elastic  limit ^ do Mjj 

Seduction  in  diameter  at  point  of  rupture ....._. ..do.—     •■! 

Seduction  in  area  after  mpture,  per  centum  of  original  section ^ 

Position  of  rupture IfadifroaM* 

Character  of  broken  surface granular;  silky  spot  at  circaBftf*^ 

Elongatioa  of  iooh  sections : ".06, '".<M^  ".08^ '*.!!,  "J^"-^ 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 


635 


Marks,  ^»^tV^ 


No.  2857. 


Diameter,  '^564• 

Sectional  area,  .25  square  inch. 


Applied  loads. 

EloDeation 
permch. 

• 

SnocessiTe 

eloDgation 

perlnob. 

Pennaneiit 

Sncoesaive 

permaDeDi 

set. 

Bamsrkfc 

ToteL 

Persqiiare 
inon. 

POMUlt. 

250 

1,250 

1,500 

3^750 

5.000 

6.250 

7.500 

8^750 

10,000 

11,260 

12,500 

12.750 

13.000 

13,250 

13,500 

13.750 

14.000 

14,250 

It,  500 

14,750 

15.000 

15,500 

16,000 

16,500 

17,000 

17,500 

18.000 

18,500 

10,000 

10.500 

28,0uO 

20.500 

21,000 

21,500 

22,00<) 

22,500 

23,000 

23,500 

24,000 

24.500 

25  000 

25.500 

26,000 

28.400 

PiMMUb. 

1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85^000 
40,000 
45,000 
50,000 
51,000 
62,000 
58.000 
54.000 
55,000 
56.000 
57,000 
58,000 
50,000 
60,000 
62.000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,100 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
02.000 
94.000 
96,000 
08.000 
100.000 
102,000 
104,000 
105,600 

0. 

.000150 

.000317 

.000500 

.000667 

.000833 

.001000 

.001167 

.001350 

.001500 

.001683 

.001733 

.001783 

.001817 

.001850 

.001888 

.001967 

.  002017 

.  00-2217 

.  002550 

.  003100 

.004500 

.006167 

.007750 

.009417 

.011167 

.012833 

.014500 

.016167 

.017867 

.019917 

.0-21733 

.024200 

.026500 

.0291(r7 

.031367 

.0350 

.0383 

.0433 

.0483 

.0533 

.0633 

.0750 

.1067 

0. 
.000150 

.000167 

.00i»183 

.000167 

.000166 

.000167 

.000167 

.000188 

.000150 

.000183    1 

.000050 

.000050 

.000034 

.000033 

.000033 

.000084 

.000050 

. 00O200 

.  ooo:«3 

.000550 

.001400 

.001667 

.OOliSH^ 

.001667 

.001750 

.00IC66 

.001607 

.001667 

.001700 

.00-2050 

.001816 

.00-2467 

.002300 

.00-2667 

.002200 

.003633 

.0033 

.0050 

.0050 

.0050 

.0100 

.0117 

.0317 

Iruh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

InitlAllcMML 

ElMti"  ijmit 

TenBile  strength. 

■"**■"'■* 

.•.«■•...«. 

••••••«••«• 

a      .               •               1                   , w- 

General  summary. 

m 

^■vfle  ttrength  p«r  ■qnare  inch  of  original  section pounds..  105,600 

Bsstle  limit  per  a<ra«re  inch  of  original  section do 57,000 

KsBgBtion  per  ineh  afkes*  raptnre inch..    0.1883 

IwaKatioD  per  ineh  onder  strain  atelastio  limit do 002017 

UnctloB  in  diameter  at  poi ntofriiptnre do 114 

Sedttction  in  area  after  mptnre,  per  centum  of  original  secticn 36.  i 

JwJUon  of  rapture 1".  12  from  neck 

vWteter  of  broken  surface granular  at  circumference ;  silky  center 

>lMCi>ttonofiiiehseettoiis ".  23». 'M8»  ".10,  ".11, 'Ul, « JO 


L 


636  'tE&TS  OF   IBON,  Srt&eL,  and   OTH^S   UA.tailAtA 

OTHXR  KMD  OF  TaOHlTIOK  HOOP. 

So.  2858. 

Marks,  ""Tfk'  = 
Diameter,  ".664. 
Bectioaal  area,  ,25  sqaare  inob. 


93,000 
•1,000 

M.OOO 


2^000 
Si,  HI 


-OOOICT 
.OOOIM 

.oooivr 


^OOHK 


Oonarat  nmrnar]/. 


nil 

.■;:::&::  M 

do •!*• 


ddUt,  7B  pw  esBt.  1 


■.ij,"ai,^'.u 


Z^AI^Z^cTl  J^.J^.  Jlz/Zs^  t^tbr'^T* 


>?. 
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TESTS   OF   IBONy    STEEL,   AND    OTHER  MATERIAIifl. 

No.  2860. 


Marks,  "^T»}7^ 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundi. 
250 
1,250 
2,500 
3,750 
•5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12;  750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,600 
19,000 
19,600 
20.000 
20.500 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
24*020 


Per  square 
inch. 


Pound§, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
36.000 
40,000 
45,000 
60,000 
51,000 
52, 000 
53,000 
54,000 
6^000 
66,000 
57.000 
58,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74, 000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
92.000 
94,000 
96.000 
98,000 
99,680 


Eloneation 
per  Inch. 


Inch. 

0. 
.000117 
.000283 
.000450 
.000633 
.000800 
.000983 
.001150 
.001317 
.  001467 
.001667 
.001700 
.001733 
.001767 
.001883 
.002300 
.004333 
.005667 
.006667 
.007600 
.008333 
.009688 
.011833 
.013000 
.014838 
. 016667 
.018333 
.020533 
.023000 
.025167 
.027417 
.030000 
.0338 
.0367 
.0400 
.0450 
.0500 
.0567 
.0667 
.0817 
.1283 


Sncoeaaive 

elongation 

per  inch. 


Inch. 
0. 

.000117 
.000106 
.000167 
.000183 
.000167 
.000183 
.000167 
.000167 
.000160 
.000200 
.000038 
.000033 
.000034 
.000116 
.000417 
.002038 
.001334 
.001000 
.000839 
.000838 
.001350 
001660 
.001667 
.001838 
.001834 
.001666 
.002200 
.002467 
.002167 
.002250 
.002583 
.0038 
.0034 
.0088 
.0050 
.0050 
.0067 
.0100 
.0150 
.0466 


Permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaoeoisjiTe 

permanent 

set. 


In^ 


0. 


Initial  load. 


Elastielimii. 


Tenaile  atnngtb. 


Chneral  summary. 

Speoiflo  graYlty 7. 

uardness JtJJ 

Tensile  strength  per  aquare  inch  of  original  section poonds..  ML** 

Elastic  limit  per  BQuare  inch  of  original  section , do...-  I\M 

Elongation  per  inch  aftermptore inch..  tiM 

Elongation  per  inch  nnder  strain  at  elastic  limit do MH^ 

Rednction  in  diameter  at  point  of  mptore ,...do ^ 

Seduction  in  area  after  rapture,  per  oentom  of  original  section IM 

Position  of  mptare 2^.06framiNck 

Character  of  broken  snrfiKe gnnolar;  bHIct  spot  at  clremB/ffOCf 

Elongation  Of  inch  sections ".18,  «.»•,  «a«,  •'.14,  MS, 'Ji 
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No.  2861. 
Marks,  ^2MK^TH 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Totid. 


F<nmd». 

250 

1.250 

2,500 

3,750 

5,000 

8,250 

7,500 

8,750 

10,000 

11,250 

12,500 

12,7S0 

13.000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14.750 

15,000 

15^500 

10,000 

10,500 

17,000 

17,500 

18,000 

18.500 

10.000 

19,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

23.000 

23.500 

24.000 

24,500 

25.000 

25^520 


Personue 


rsqni 
inch. 


I^oundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50.000 
51,000 
52,000 
53.000 
54,000 
55,000 
60,000 
57,000 
58.000 
50,000 
80.000 
82,000 
64,000 
86,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,i)00 
80,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96,000 
100,000 
102,080 


Zlonntton 
per  mch. 


Inch, 


000150 

000317 

000483 

000650 

000817 

000083 

001150 

001317 

001483 

001667 

001700 

001750 

001783 

001887 

002083 

002483 

003000 

003833 

004667 

005583 

007167 

008833 

010333 

012167 

013833 

015500 

017267 

019167 

021167 

023333 

025833 

028333 

031250 

033833 

0383 

0417 

0467 

0617 

0617 

0717 

1117 


SnooesstTe 

elongfttion 

per  inch. 


IneJL 
0. 

.000160 

.000167 

.000106 

.000167 

.000167 

.000166 

.000167 

,000167 

.000166 

.000184 

.000033 

.000050 

.000033 

.000084 

.000216 

.000400 

.000517 

.000833 

.000634 

.000916 

.001584 

.001666 

.001500 

.001834 

.001666 

.001667 

.001767 

.001900 

.002000 

.0U2166 

.002500 

.002500 

.002917 

.002583 

.004467 

.0034 

.0050 

.0050 

.0100     ^ 

.0100 

.OiOO 


PemiMient 
•et. 


IndL 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 


SuoeeesiTe 
permRDent 


Inch. 


Renarks. 


Initial  loud. 


Elastio  limit 


Tfl&sile  strength. 


Oeneral  iummary, 

J^Mile  itranftth  per  fqvare  Inoh  of  orisiaal  seoti<m poands..  102;  080 

«ttCie  Unit  per  aonsre  inch  of  original  section do  ...    53.000 

^nxatioB  per  inch  after  rapturo inch..    0.1533 

|bof;atioD  per  inch  nnder  strain  at  ehwtic  limit do 001788 

nedoctien  in  diameter  at  point  of  mptnre ^ do 134 

a«vocUon  in  area  after  rupture, per  centum  (tf  original  eeotion 41.9 

roaiUoii  of  rapture ^ 1  ".40  from  neck 

^btticter of  Barfaee silhy;  ttaoe of  granulatioii 

««>«»timi  of  inch  seotiOQS .  ^08,  *\W,  "Ol,  ".jft  ".88*,  **J3 


TESTS   OF   IBOH,   STEEL,    AND  OTHEB  BfATEBIAU 


fizterior  diBineter,  36".76, 
Interior  diameter,  30".26. 


Diameter,  ''.664. 

Sectioni^  area,  .25  sqaare  iscb. 


QOM 

SS! 

S.SM 

STIM 

U,1)00 

MOM 

KKM 

sr 

100,  on 

1«S,0IW 
IMtM 

as 

110.  IW 

OlBMl 
OIIMN) 

OJJTSO 

0I7M« 

0300 

W«T 

OUJ 
0007 

oasa 
low 

•"1 

.0021 
.OHM 

.oon 

.OMD 
.MR 

.ooso 

:5 

I  of  orlflDI 

jhkttei  rnptnn ...l 

lb  nndoT  imln  m  ahrtla  limit  , i 

MtuMpointof  ruplnn ^,.,.i 

M  kAar  ruptan,  per  neatDm  of  u-lttaal  Hdtoa 

-. rnptan IImI 

OhMMtarof  BiokM  mtwa 

~       -'«gf|BAwetto»«.., ,^ ...„„„.,,,,.  ".fT,",!^"^ 
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No.  2807. 


***«/  area,  .25  sqoare  incl 


r 


7>Mdm.        1 

don 

lb. 

dODfWlOD 

Permuent 

Beau-k^ 

Inch 
0. 

.l»ii|3J 

.001)187 

■s 
■.ss; 

.WMKI33 
.OWHJH 
.(jOUOM 
.OtWH 

"OWIM 
.OOVM 
.OOIM* 
.  081817 

'.m-ee 
!oois33 

.'MlgfO 
.WIBOO 

'.m-M 

,002500 

■i 

!oioo 

Iiuk. 
0. 
0. 

0. 
0. 

InllUllMd. 
EluUcUmlt. 

Tundllii  strOBRtli, 

of  orlrinil  Mctl 

„^ P^'^-^ol,  of  (.ri(iln.r»oti«i. 

^\\«,\l.V6\»^,jtBriTipt';"i... ............ 


..poinds..  tIB.ZW 


'  artKlm)  ■eolion 41.(1 

„„ ,  __„„_         2".20fromneM)k 

S.  Ex.  16 41 
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TESTS   OF   IRON|  STEEL,  AND   OTHER  KATEBIAUS. 


No.  2868. 

Marks,  "¥.lf^ 
Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


Applied  loftda. 


TotiJ. 


Poundt. 
350 
1,250 
2,500 
8,760 
5,000 
8,260 
7,500 
8,750 
10,000 
11,260 
12,500 
12,750 
18,000 
18,260 
18,600 
18,760 
14,000 
14.250 
H500 
14.760 
15,000 
16,250 
15.500 
10,000 
16,500 
17.000 
17,500 
18,000 
18,500 
19.000 
10,500 
20,000 
20,600 
31,000 
21,600 
22,000 
22,500 
23.000 
23,600 
24.000 
24,500 
25,000 
25,600 
26,000 


Per  sqiiftre 
inoD. 


Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
26^000 
80,000 
85,000 
40,000 
45.000 
60,000 
61,000 
62,000 
53,000 
64,000 
66.000 
66,000 
57,000 
58.000 
60,000 
80,000 
81,000 
82,000 
84,000 
68,000 
88,000 
70,000 
72.000 
74,000 
78.000 
78,030 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
100,000 
102,000 
104,000 


per  inch. 


Inch. 
0. 

.000117 
.000283 
.000467 
.000860 
.000817 
.000083 
.001150 
.001383 
.001600 
.001667 
.001700 
.001717 
.001760 
.001783 
.001833 
.001883 
.001917 
.001967 
.002067 
.002367 
.003017 
.004083 
.C05033 
.0</7833 
.009500 
.  011183 
.012750 
.014500 
.016333 
.018188 
.020250 
.022500 
.024583 
.027600 
.029833 
.0333 
.0367 
.0400 
.0460 
.0517 
.0567 
.0700 
.0900 


SaoooMiTe 

eloDsation 

per  Inch. 


Inch. 
0. 

.000117 
.000166 
.000184 
.000183 
.000167 
.000166 
.000167 
.000183 
.000167 
.000167 
.000033 
.000017 
.000033 
.000033 
.000050 
.000050 
.000034 
.000050 
.000100 
.000300 
.000650 
.00106(] 
.001850 
.OOlOiiO 
.001667 
.001683 
.001617 
.001750 
.001833 
.00lt<50 
.002067 
.002250 
.  002083 
.002917 
.002333 
.003467 
.0034 
.0033 
.0050 
.0067 
.0050 
.0133 
.0200 


PermsneDt 
•et. 


IndL 


0. 
Oi 
0. 
0. 
0. 

a 

0. 
0. 
0. 


SacceMive 

permanent 

•et. 


iii«A. 


0. 


Initial  lo«d. 


Slaat&o  limit 


Tentile  stevnglh. 


General  iummarjf, 

lenaile  strength  per  aqnare  inch  of  orifftnal  »eotion poonlt..  ^{^2 

Blastio  limit  per  eqaare  inch  of  original  eeotion ....do....  3MV 

Blongation  per  Inch  after  raptare inch..  O*!* 

Elongation  per  inch  under  strain  at  elastic  limit   do WW 

Bedaction  In  diameter  at  point  of  rupture .....do....      •!* 

Keduction  in  area  after  rapture,  per  centum  of  original  section ^ 

Position  of  rupture 1".8  fnm  sy 

Character  of  brolcen  snrfaoe 'J¥SL 

Blongationof  inchsecUons , ".11,",86\  "-U^''^^^'-^^  * 


General  >s»iiiar|l. 
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HOOP  A. 

Exterior  diameter^  37^^00. 
Interior  diameter,  3(y^75. 

No.  2874. 
Marks,  ^2 MR. A4 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


PoundM. 
250 
1,250 
2.600 
3,750 
5,000 
6,250 
7,600 
8,750 
10,000 
11.250 
12,600 
13,750 
14.000 
14. 2.50 
14,500 
14,750 
15,000 
15,600 
16,000 
16,500 
17.000 
17.600 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,600 
24,000 
24,500 
25.000 
26.500 
26.000 
26,260 


Per  aauare 
inch. 


Foundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
36.000 
40,000 
45,000 
50,000 
55,000 
66,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92  000 
94.000 
06.000 
08.000 
100,000 
102,000 
104,000 
106,000 


Elongation 
per  inch. 


Inch, 
0. 

.000133 
.000300 
.000487 
.000617 
.000783 
.000950 
.001117 
.001283 
.001460 
.001633 
.001783 
.001817 
.001867 
.001917 
.0U8C67 
.005017 
.007500 
.009000 
.010333 
.011617 
.0130U0 
.014683 
.016333 
.018000 
.019667 
.021350 
.023633 
.025600 
. 028167 
.030600 
.033333 
.0367 
.0400 
.0167 
.0500 
.0533 
.0650 
.0800 
.1117 


Saccesaive 

elongation 

per  inch. 


Inch. 
0. 

.000133 

.000167 

.000167 

.000150 

.000166 

.000167 

.000167 

.000166 

.000167 

.000183 

.000150 

.00{K>34 

.000050 

.000050 

.001750 

.002250 

.001583 

.001500 

.001333 

.001181 

.001483 

.001683 

.001750 

.001667 

.001667 

.001683 

.003183 

.001967 

.  002(i67 

.002333 

.002833 

.003367 

.0033 

.0067 

.0033 

.0033 

.0117 

.0160 

.0317 


Permanent 
set. 


Inch. 


a 

0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 


Succ4*Asive 

periDaaont 

•et. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  tiuiiL 


Tensile  streagth. 


General  eummarg. 

Speciflo  gravity - ^^H 

Hardness ••—  ^JrS 

Tensile  strength  per  square  inch  of  original  section pounds..  l^fB 

Elastic  Urait  per  sonare  inch  of  original  section do....  <^ 

Blongation  per  incn  after  mptare .........^ch.. 

Elongation  per  inch  under  strain  at  elaHtio  limit de...* 

Bednction  in  diameter  at  point  of  mpturo do.... 

Bednction  in  area  after  rupture,  per  centum  of  original  section..... ...........<^»« 

Position  of  rupture 2".3P 

Character  of  broken  snrfkce -^ 

Elongation  of  inch  sections , ''.10L".25*,''J«''JS;*i 
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No,  2876. 
Marks,  "¥^^-^ 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 


Applied  loada. 


Total. 


Poundt. 
290 
1,250 
2,500 
3,750 
6^000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12, 750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15^250 
15,500 
IS,  000 
18,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23.000 
23,500 
24.000 
24,500 
25.000 
25.500 
26,000 
2(^130 


Per  sqaare 
inca. 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85.000 
40,000 
45,000 
60,000 
51,000 
52,000 
63,000 
54,000 
55.000 
56.000 
57.000 
68,000 
50,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
O&OOO 
9^000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
104,520 


Eloneation 
peruioh. 


Inch, 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000067 
.001133 
.001800. 
.001483 
.001667 
.001683 
. 001717 
.001750 
.001783 
.001833 
.001867 
.001900 
.001933 
.002067 
.002367 
.005000 
.006833 
.008050 
.009667 
.011250 
.012667 
.014250 
.016000 
.017667 
.010667 
.021683 
.023417 
.025833 
.0283 
.0317 
.0350 
.0367 
.0400 
.0467 
.0517 
.0583 
.0683 
.0683 
.1133 


SacoeflAive 

elonntion 

perlnch. 


Inch* 
0. 

.000183 
.000167 
.000167 
.000166 
.000167 
.000167 
.000169 
.000167 
.000183 
.000184 
.000016 
.000034 
.000033 
.000038 
.000050 
.000034 
.000033 
.000033 
.000134 
.000300 
.002688 
.001883 
.001317 
.001617 
.001683 
.001417 
.001583 
.  001750 
.001667 
.002600 
.001916 
.001834 
.002416 
.002467 
.0034 
.0033 
.0017 
.0033 
.0067 
.0050 
.0066 
.0100 
.0200 
.0250 


Permanent 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SncoeasiTo 

permanent 

aet. 


Inch, 


0. 


Initial  load. 


Elaatic  limit. 


Tensile  atrton^th. 


General  summary. 

Tenaile  atrengtli  per  aqnare  inch  of  original  section ponndi..  iHj 

Xlaatio  limit  per  square  inch  of  original  section do....  M*** 

Elongation  per  inch  after  mptare ioA..  >JS 

Blongation  per  inoh  ander  strain  at  clastic  limit ..do MQ 

Bedactlon  in  diameter  at  point  of  mptare do....     'J^ 

Bednotionin  area  after  raptare,  percentamof  original  section ^ 

Position  of  raptare >"-15ftttnM* 

Character  of  broken  surface A"v 

Elongation  of  inch  sections 'Ml,  ".31%  ".18,  ".U".!©,'* 


TES'tS  Of   IBON,    STEEL,   AND   OTHER   MATEKIALS. 


Exterior  diameter,  36".75. 
Interior  diameter,  30".125. 


No.  2982. 
Marks,  "¥,^*' 
Diameter,  ".564. 
Sectional  area,  .25  Bqaore  inch. 
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EloD^bion  of  inch  oeodoiia.. --..,,...•....... ..-....•« 


TESTS  OF  mON,   STEEL,   AND  OTOEB  UATEBIALS. 


6401^; 


^-^'fes. 


^^  area,  .25  sqo&re  JDch. 


Otntral  ftifumorji. 

atrasKtb  peraqiureiDohafarlKiait]  woUon  ponndi..  104.180 
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r  of  broken  aorfue ..     Hilky 

iaariDoh«solioiu ".0»,".IO,",ll,"l8,".38',".ia 


650        TESTS  OF   IRON,    STEEL,    AND  OTHEE  MATERIALS 

fTo.  2981. 
Marks,  "¥^-*' 
Diameter,  ''.564 
Sectional  area,  .25  square  inch. 
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TESTS  OF   IRON,    STL:EL,   AND   OTHER   UATEBIALa 
m.  2980. 


1!M  B,A( 
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iter,  ".564. 

lal  area,  .25  sqaare  inch. 


SdlMdk 

■SffiE- 

pet iDCb. 

Pcnuonil 

Snccenln 

^^ 

i.nw 

JwUk. 

OOU.-M 
(0083) 

SIK 

ouim 

OOISIT 

wnsa 

M1»17 
OU2000 
002300 

mem 

01»£t 

Moaa 
tauaa 

O3OO00 

0371«T 
<M33 

OOM 

InA. 

1. 

s. 

0. 
.000017 

.oooon 

0. 

[DllU  iMd. 

ooum 

«)0183 

000  IH 

•0UB4 

OOO  83 

OMWM 
O0UVM 

OUOOIO 
OOI'.-IO') 

000N4 

wr-oun 

OO-JWiO 

w:\«e 

DOIIiOT 

oomi 

OO-.'SOO 
0U29Ufl 
O026OT 

ooisoo 

0.t«J» 
0100 

»s 

m:«m 

SS.OM 

stss 

looooia 

SIS 

W.0O0   ■ 

T0,0«( 

TO, out 

us 

OnuniE  ntnimary. 
lof  oHslnil  ■Fodon. 

rtiiiiUcitaiii'iir.r.w"""! 

frnptur. 

pu  ceotan  of  oHkIdiI  Mvtion 


8".21froni 
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65%         T£STS  Ot  tBOH,   ST£EL,    AlfD  OTtlEK   UAtBBIALfl, 


Exterior  diameter,  37".126, 
Interior  diameter,  30".6^, 


No.  29S6. 
Marks,  "¥.M** 
Diameter,  "^M. 
Sectioaa]  area,  .25  sqaare  inch. 


Pound*. 
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1 

SpecIfiD  jiraTtt; .......... 

TeDsils  stntngUi  per  Hgnkre 
BlMtlo  limit  per  oqir—  '--■■ 
SloDjpkUon  per  inch 
BlcHij(aUim  per  innli  _ 
Soduction  to  dlaiaslet 
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Poaitlonarnipl  —  - 

CtutrtiOleT  of  broken  enrboa. 
Slon^Ation  of  Inch  moUddi. 
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TESTS   OP   IKON,    STEEL,    AND   OTHKK    HATEfilALS. 

Ho.  2987. 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  IdcIi. 
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654  TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  2988. 

Marks,  "¥,^^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total 


Pounds. 

250 

1,250 

2,500 

8,750 

^ooe 

8,250 
7.500 
8,750 
10,000 
11.250 
12,60^ 
12,750 
13,000 
13,250 
13,500 
13,760 
14,000 
14,250 
14,500 
14,750 
15,000 
15. 2/i0 
15,500 
15,750 
10,000 
16,500 
17.000 
17.500 
18,000 
18,500 
19.000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25. 000 
25,500 
20,000 
28,000 


Persanare 
inca. 


Pounda. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
85,000 
40,000 
45,000 
50,000 
61,000 
62.000 
63,000 
64,000 
65,000 
60,000 
57.000 
68,000 
59.000 
80,000 
81,000 
82,000 
83.000 
84,000 
80,000 
88,000 
70,008 
72,000 
74,000 
70,008 
78.000 
80.000 
82.000 
84.000 
86.000 
88,000 
90,000 
82,000 
•4,000 
•6.000 
•8,000 
100,008 
102,000 
104,000 
104,240 


SloDfration 
per  inch. 


Ineh. 
0. 
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.000500 
.000867 
.000838 
.001000 
.001107 
.001383 
.001500 
.001087 
.001708 
.001733 
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.001817 
.001850 
. 001883 
.  001933 
.002000 
. 002033 
.  002167 
.  002333 
.  003000 
.003750 
.005000 
.006838 
.  008750 
.010833 
.012500 
.014083 
.015667 
.0I77C0 
.019500 
.021667 
.024167 
.  026533 
.029338 
.032667 
.035833 
.039167 
.0487 
.0517 
.0800 
.0700 
.0950 
.1083 


Saoceuire 

oloni^tion 

per  inch. 


Inch. 
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.0260 
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«et 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaeoeaniTe 

permanent 

set. 


IndL 


0. 


Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  streo^Ui. 


General  sumvMry, 

Tensile  strength  per  sqaare  inch  of  original  section ponnds..  1H«* 

Elastic  limit  per  square  inch  of  original  stjciion do...   *!r 

EloiigsUon  per  inch  after  lupturo inch..  J^* 

Elongation  per  inch  under  Htrain  at  elastic  limit — do jm 

Keduction  in  diameter  at  pointof  rupture do.—     ^J^  • 

Reduction  in  area  after  rupture,  per  centum  of  original  soction 'iL^^v 

Position  of  rupture 3".l  n«"3:; 

Character  of  broken  surface - :i':;:;  *j1 

Elongation  of  inch  sections ".08.  ".11,  ".84». 'M«.  "•«  " 


TESTS   OF   IBON,  JSTEKL,  AND    OTHER  MATEBIAL8. 
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No.  2989. 
Marks,  ^  ^fi  ^ 
Diameter,  ".564. 
Sectiooal  aiea,  .25  square  inch. 


Applied  loads. 

EloDgation 
perlnch. 

SaoceMive 

eloneatioD 

perlnch. 

Pennanent 
■et 

Sooceedve 

pemianent 

set. 

Bemarka. 

TottL 

PerMiure 
incn. 

Pounds, 
250 
1.3S0 
2,600 
3,750 
5,000 
6,290 
7,500 
8,750 
10,000 
11,250 
12,500 
12,760 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,500 
17,000 
17,500 
18,000 
1H,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
Z1.000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
2fl,o90 

Pounds. 
1.000 
5.000 
10,000 
15,000 
20,0  JO 
25.000 
80,000 
35.000 
40.000 
45,000 
60.000 
51.000 
52,000 
53.000 
54.000 
55,000 
56.000 
57,000 
58,000 
58,000 
60,000 
61,000 
62,000 
63,t00 
64.000 
66.000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
94,000 
96,000 
98.000 
100.000 
102,000 
104,000 
105,560 

Jndk. 
0. 

.000167 
.000333 
.000483 
.000667 
.000833 
.001000 
.001167 
.001333 
.001500 
.001667 
.001683 
.  001717 
.001750 
.001783 
.001833 
.001867 
.001900 
.001933 
.001983 
.002050 
.003200 
.002750 
.003200 
.004217 
.006167 
.007917 
.009667 
.011333 
.013167 
.014667 
.016500 
.018500 
.020333 
.022333 
.024667 
.027167 
.0*>0667 
.032917 
.036500 
.040000 
.0450 
.0517 
.0600 
.0700 
.1000 

Inch. 
0. 

.000167 
.000166 
.000150 
.000184 
.000166 
.000167 
.000167 
.000160 
.000167 
.000167 
.000016 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.000033 
.000050 
.000067 
.000150 
.000550 
.000450 
.001017 
.001950 
.001750 
.001750 
.001666 
.001834 
.001500 
.001833 
.002000 
.001833 
.002000 
.002334 
.002500 
.002500 
.003250 
.003563 
.003500 
.0050 
.0067 
.0083 
.0100 
.0300 

Inch. 
0. 
0. 
0. 
Ol 
f. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
BlaatJo  limit 

Tensile  strength. 

>••••*«>•««» 

**•*"•"•■•■* 

General  eummary, 

Ttadle  strengtii  per  square  inch  of  original  section pounds..  106,560 

EjMUQ  limit  per  square  inch  of  originiu  section do —    59,000 

uoDi^tion per  inch  after  mptare , inch..    0.1383 

"5|!>«on  per  inch  under  strain  at  elastic  limit do 001983 

BMQction  in  diameter  at  point  of  rnptaro do 144 

aeaoction  in  area  after  ruptttre,  per  centum  of  original  section , 44. 6 

FonUoD  of  rapture 2".85from  neck 

^junotor  of  broken  surfkoe silky;  trace  of  granulation 

m '-of  inch  sections r ,.,,.. „ ".08,  ".15,  ".33*,  ".12,  ".08,  ".07 
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TESTS   OF  IKON,  STEEL,  AND   OTHER   MATERIALS. 


HOOP  B,. 

Exterior  diameter,  42*'. 50. 
Interior  diameter,  35^^25. 

Ko.  2974. 
Marks,  ^^¥,S»> 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Povndt. 
250 
1,250 
2,500 
3,750 
5.000 
6,250 
7,500 
8,750 
10.000 
11,250 
12,500 
12,750 
13,009 
13.250 
13,500 
13,750 
14,000 
14,260 
14,500 
14,750 
15,000 
15,250 
15,500 
15,750 
10,000 
16,250 
16,500 
10,750 
17,000 
17,600 
18,000 
18,500 
19.000 
19,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
23,500 
24,000 
24.500 
26,000 
25,500 
26, 000 
26.500 
27,000 
27.600 
28,000 
28,500 
29,000 
29,480 


Paraanare 
inon. 


poundt. 

1,000 

5,000 

10.000 

16,000 

20.000 

25,000 

80,000 

85,000 

40,000 

45,000 

60,000 

61,000 

62,000 

63,000 

64,000 

55,000 

66^000 

67,000 

58,000 

69,000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67.000 

68.000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102.000 

104,000 

106,000 

108.000 

110, 000 

112,000 

114,000 

116,000 

117, 720 


Elon^tioo 
per  inch. 


Inch. 

0. 

.000167 
.000317 
.000483 
.000660 
.000833 
.001017 
.001183 
..001383 
.001617 
.001717 
.001750 
.001783 
.001800 
.001833 
.001867 
.001917 
.001950 
.001988 
.002033 
.002083 
.002117 
.002150 
.002233 
.002300 
.002383 
.002617 
.003117 
.003850 
.006350 
.006500 
.008017 
.008333 
.010717 
.012200 
.013688 
.014933 
.016683 
.018200 
.019833 
.021600 
.023533 
.025583 
.027667 
.030333 
.032500 
.0350 
.0367 
.0417 
.0467 
.0533 
.•0600 

•.0700 
.1033 


Sncceaaive 

elongation 

per  inch. 


Inch. 

0. 

.000167 
.000150 
.000166 
.000167 
.000183 
.0j0184 
.000166 
.000200 
.000134 
.0002CO 
.000033 
.000033 
.000017 
.000033 
.000034 
.OOOOjO 
.000033 
.000033 
.000050 
.000050 
.000034 
.000033 
.000083 
.000067 
.000083 
.000234 
.000500 
.000738 
.001500 
.001150 
.001517 
.001316 
.001384 
.001483 
.001333 
.001400 
.001650 
.001617 
.001633 
.001767 
.001033 
.002050 
.002084 
.002666 
.002167 
.0025 
.0017 
.0050 
.0050 
.0066 

.  .0007 
.0100 
.0333 


Permanent 
set. 


InelL 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SncoeaslTe 

permanent 

aet. 


Indt. 


Initial  kmd. 


Elastic  limli. 


Tensile  atragth. 


General  eummarff. 
Specific  gravity -. ^    * 

TfurAntmn -  .._...................-...■........................-...».-........   •--      '      ' 

Tensile  Strength  per  sqnare  inch  of  original  section poonds..  117,     | 

Elasticlimit  per  sqnare  inch  of  original  section tC"  a\ 

Elongation  per  inon  after  mptnre mca..    9.1 

Elongation  per  inch  under  strain  at  elastic  limit do W* 

Redaction  in  diameter  at  point  of  rnptare do —       • 

Kednction  io  area  after  niptaro,  per  centum  of  original  section    .-•       * 

Position  of  rapture l".90froio» 

Character  of  broken  surface ^ granular;  silky  cei 

Elongation  of  inch  sections ".09,  ".25*.  ".12,  ".U,  MO,' 


j^ 


TEBTB    OF"  lEON,  STEEL,   AND 
No.  297S. 

Sectional  area,  .25  square  inch. 


OTHEB  lUTEKIALB.  657 


'X 


tnob  orijrii[ln«lMi>I4oii poond*..  111,140 

-„,dto«««?^^^vB^o=^"^„  " : i„,h..    0.1487 

^^^^■^.'^*»^^rA;l^""":^::::■:::^■::::^:::;::::■::::::.■:: 

'e''™'?l:i^»?DPto'^     ■    ,r>«e'.'.-- M*yi  trace  of jjrennlMion 

£^S^"  "^^^^S'U^^ ".•7.'a*,".ia,"^*,".is."io 


653  TESTS   OF  IBON,  STEEL,  AND   OTHEK  MATESI 

No.  2976. 

Marks,  »¥,S*' 
Diameter,  ".661. 
Sectional  area,  .26  sqaare  inoti. 


IB,  coo 


U,OM 
S\000 

»a,oH 

S7.0(M 

n,v» 

tmOM 


et.ooo 
00,000 

08.000 


112.000 

lit.  000 
no,  000 


hundoD 


Inek. 

000190 
OOOBSt 


prainolt 


T«Dalleitrancthp«TwniantDobof<H)sliul«aettui foasd*-  111 

Blartlo  limit  pocHiuwsliioh  of  arl|tliid>MitloD...., A>  ...    ft, 

BloogMlcni par  iDoh atur  mptoie IdoIi..    0, 

BIduksUob  p«r  Inoh  mdflT  wnln  M  eUvtlo  limit <te 01 

BedDoUoD  IndlMmelsratpalntotraptan do 

BeduolloB  In  ar«a  sfMr  raptoic,  per  oeDtDiD  ot  oil^iwl  Mwtka .. 

PoBlilon  of  TapEon -.... S.'MfrofB  d 

ChkTHter  orbrolisn  BOrikM inBolK  Wpirrait.  i  tBkj.  Wpcci 

SIoDintloDofiDahMotiau ".W.  "JO.  ".W, >«.  *^ 


^ 


TESTS  OF  IBON,  STEEL,  AJSiD  OTHER  MATERUIi& 

No.  2977. 


669 


^ka,  ^^,^»« 


tional  area,  .25  sqaare  inch. 


BnooeMrire 

ekmcation 

XMrlncb. 


Ineh. 
0. 

.000167 
.000106 
.000167 
.000167 
.000166 
.000167 
.000167 
.000188 
.000167 
.000168 
.000034 
.00003S 
.00008S 
.000066 
.000094 
.000050 
.600088 
.000088 
.000050 
.000050 
.000034 
.000016 
.000084 
.000066 
.000083 
.000088 
.000117 
.000338 
.001417 
.001738 
.001650 
.001834 
.OOLSOO 
.001516 
.001734 
.001583 
.001717 
.001688 
.002233 
.002084 
.002166 
.002417 
.002600 
.003167 
.001333 
.0633 
.0067 
.0050 
.6067 
.0100 
.0116 
.0167 


PtmuiiM&t 
■et. 


a 

0. 
0. 
0. 
0. 
0. 

a 

0. 


SnoeeMhre 
permmeiit 


^IMA. 


,006017 


Initial  load. 


,000017 


TenflilA  stxength. 


General  iummary, 

voob.  of  original  seotion ponnda 

Wtwfl**^^^  JSKSSu  o*  oriisliiireeottcn do 

«*»^5SJ^'^«^^^tTSSof  raptow do 


.Inoh. . 


SK*^^?Ks^\T«^^"«^- -lA^^iioe graniilar,  00  per  oent;  silky,  40  per  ce 

^^^SJ|^^r45^ '%.".00.M0."1V^14.''. 


114,400 

65.000 

0.1338 

.002260 

.184 

0 

neck 

cent. 

28* 


660  TESTS   OF   IROK,    STEEL,    AND   OTHER  MATEBIALS. 

HOOPB,. 

Exterior  diameter,  43^^60, 
Interior  diameter,  35^^26. 


No.  2978. 

Marks,  ^^  x,  S.^' 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


PoundM. 
250 
1,250 
3,600 
8,760 
6,000 
6;250 
7,600 
8,750 
10,000 
11,260 
12,600 
12,750 
18,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
10,000 
16,500 
17,000 
17,500 
18,000 
18,500 
10,000 
19.500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,600 
25,000 
25,500 
20,000 
26,500 
26,760 


Per  sqnare 
inch. 


1,000 
6^000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
50,000 
61,000 
62,000 
63,000 
54,000 
66,000 
56,000 
57,000 
68,000 
50,000 
60.000 
62,000 
04,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
04.000 
96.000 
98,000 
100,000 
102,000 
104,000 
106,000 
107, 040 


Elongation 
per  Inch. 


Inth. 
0. 

.000160 
.000317 
.000483 
.000650 
.000817 
.001000 
.001167 
.001333 
.001500 
.001687 

.ooroo 

.001738 

.001787 

.001800 

.001850 

.001883 

.002000 

.004583 

.004067 

.005667 

.007000 

.008288 

.009750 

.011117 

.012667 

.014083 

.015667 

.017417 

.  019100 

.020838 

.022083 

.024750 

.027167 

.029667 

.032333 

.034833 

.0383 

.0433 

.0467 

.0517 

.0600 

.0683 

.0817 

.1117 


Saccessiye 

elongation 

perlnoh. 


Inch. 

0. 

.000150 
.000167 
.000166 
.000167 
.000167 
.000183 
.000167 
.000166 
.000167 
.000167 
.000033 
.000038 
.000034 
.000033 
.000050 
.C00033 
.000117 
.002583 
.000384 
.000700 
.001383 
.001283 
.001467 
.001367 
.001550 
.001410 
.001584 
.001750 
.001688 
.001788 
.001850 
.002067 
.002417 
.002500 
.002666 
.002500 

'  .003467 
.0050 
.0034 
.0050 
.0083 
.0088 
.0134 
.0300 


Permajient 

set. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Successive 

pennanent 

set. 


0. 


Initial  iMd. 


lOafltlo  Unlft. 


TeosHe  atrcngth. 


General  summary. 

Specific  gravity '. 7. 

Hardness 2L4t 

Tensile  Rtrengtb  per  sqnare  inch  of  original  section poimda..  107,  i 

Elastic  limit  per  square  inch  of  original  section do  ... 

Elongation  perincn  aft«r  mpture inch..    OilSlT 

Elongation  per  inch  under  strain  at  elastic  limit do O01i!8S 

Keduction  in  diameter  at  point  of  rupture  do  ..         .114 

Bednction  in  area  ufterrupture,  per  centum  of  original  section 36.4 

Position  of  mptnro *. 1".75  flrom  neck 

Character  of  broken  surface allky:  trace  of  graniilaiiaa 

Elongation  of  inch  sections ".08,  ".11,  ".12,  ".15,  ".JS*.  ".H 


T£8T8  OF  IRON,   STEEL,    AND   OTHER   MATESIALS. 

No.  2979. 
Marks,  ^¥,§^ 
Diameter,    '^,564. 
Seational  area,  .25  square  inch. 


U61 


/ 


A,ppUied  lomda^ 


Total. 


\ 


18,500 
IS,  000 
19,500 
»,000 
20^500 
21,000 
a,  MO 

at  000 

22.500 
23,000 
ii,M 
».000 

am 

25.000 
23,500 
20,000 
28,500 
n.ouO 

28.000 
»,500 
28,9nO 


Per 
inc. 


ach 


per  uicli. 


l^OOO 
5,000 
10,000 
15,000 

20,000 

25,000 

90,000 

95,000 

40,000 

45,000 

90,900 

61,900 

Si,0OO 

68,000 

Hooo 
»,ooo 
tt^ouo 

67,000 
5I10OO 
HlOOO 

«,ooo 

81,000 
(B,0OO 

oa,ooo 

64.000 
6S.0OO 
66,000 


.  000183 
.  000300 
•  000183 


.  001017 
.  0011.33 


OOi3lT 
OOI007 
00X700 


OOlS»eM> 
002dOX7 


.  0€>31«3 


70,0CO 
72,000 
7i,00O 
78,000 
78,000 
60,000 
82,000 
84,000 
86,000 
88,000 
90.000 
•2,000 
•4,000 
9«,00O 
93,000 
100,000 
102,000 
104, 0«O 
100,000 

io»,ooo 

110, OoO 
112,000 


OllOe3 
0137&0 

Ol»4l7 


Ot24X«7 

0303-*3 

•  0320X7 

•  03S*i33 

1  03t*^ 


SacceMire 

eloDsatioQ 

perinoh. 


Inch* 
0. 

.000133 
.000107 
.000183 
.000107 
.000163 
.000184 
.000106 
.0u01(t7 
.000167 
.000150 
.0000J3 
.000033 
.000050 
.000034 
.000033 
.000050 
.000050 
.000083 
.000034 
.000088 
.000050 
.000033 
.000050 
.000800 
.000584 
.000«66 
.  001167 
.001417 
.001250 
.001533 
.001383 
.  001250 
.001417 
.001450 
.  001717 
.001500 
.001666 
.001917 
.002167 
.001066 
.  002U84 
.  OOL'416 
.  002^)84 
.002916 
. 002467 

.00.H) 

.0050 
.0050 
.0067 
.0117 
.0300 


Permanent 
set 


InA. 


8. 

a 

0. 
0. 
0. 

ol 
a 

0. 


Saoeeasive 

permaneDt 

let. 


JLWW^^v 


Initial  load. 


Tensfle  strength. 


General  summary. 


^^4)li  of  original  section pounds. 

Ma*«te«»?jaxl>eT^J^^oC  original  section do 

•^S£SS.^T^o\i^^?^lSrof  rapture do  .. 

!5^S^ls»»tf*»^*lSStaT©.  per  centum  of  original  section 36.4 

^""^S^^w^*****      '-.-—• - 2".75 from  neck 

^^SS*«f  Tn»V»»* Zi^ sUky, interspersed  with  fine  frranulation 

AtitoaoiTj^^_^^i^ulI»«»  _^/^ ^07,  ".10,  ".18,  ".29%  ".13,  ".10 


115,880 
63.000 
0.1367 

. 002183 
.114 


^''^sss^^AtoS'i^^*^ 


>62  TEBTS   OF   IBON,  STEEL,  AND  OTHER  HATEBU 

Xo.  2980. 

Marks,  "¥*»t* 
Diameter,  ".564, 
Stjctional  area,  .25  sqaare  inch. 


-"- 

•JS'iT 

■M. 

ToUL 

^"O."' 

^^^I" 

PeuB*. 

n>wtdi. 

iw*. 

_Xb«*. 

_/adL 

^iiMfc. 

TeniIl*iti«ig(bp«THiiunIiiahararlEin*lMOtkn ...„ poonda.-  1Nl4 

Slwtio  Umll  p«  ■qnwe  Imh  of  atlitiurMOtlon do n,a 

XtoDgatloa  |Wi  iDOb  *(tec  raptoro Inch..    •.  U 

KtMKiuinn  nnrfaioh  Dsdsr  itnln  kt  alutla  limit ..............do MK 

maMmt  paint  of  rapture do 1 

k  kftar  ruptora,  per  oootiui  of  orlglDBl  wotliiii M 

Fooltion  of  mptnrc . I'.XboBsn 

Obanwta  of  bnkonoarbuw........... ...................... .... (OkTi  diihllT  cnnil 


T£ST8  OF  IBON,  STEEL,  Ain>   OTHEB   MATERIALS. 


663 


No.  2961. 


Til 

ir,  '^664. 


GfBctional  area,  .25  square  inch. 


2,500 
3,790 

s,ooo 
e.2so 

7,60O 

8^750 

10,000 

11,250 

12,500 

12,750 

U.0OO 

IB,2S0 

IB,  500 

13,750 

14.000 

1^200 

14,500 

14»760 

1^000 

1^250 

15,500 

17.000 

laooo 

1O.00O 
30,000 

^^ 

21.000 
21,500 
22.000 
22,500 

I  24.000 
/  24.500 
*     25,  OCO 

20,000 

Sooo 

2?^22X 


2,  OOO 
ISlOOO 

:io,ooo 
i^ooo 

2C,  OOO 
2S^  OOO 
30^000 

40,000 

G0,000 
31,000 
S^OOO 

64,00O 

s»,ooo 

Se,  €HfO 

»£22 
«^222 
•^•£22 

OS,  ooo 
70*522 

''^-ooo 

74,  OOO 

7»^222 

78,  0€>0 

eolooo 
82.ooa 

84    ooo 


f 


90,  ooo 

S2.  ooo 
£  000 

»^'^?22 
100.000 

10-2,  <><^ 

i04.OOO 

10©,  ooo 
no.  000 

IS  000 

Xl2,*BO 


lengation 
pwmoh. 


0. 

.000160 

.000388 

.000500 

.000087 

.000838 

.001000 

.OOllfi? 

.001338 

.001600 

.  001007 

.001700 

.001733 

.001707 

.001800 

.  001833 

.001867 

.001900 

.  001033 

.  001983 

.  002017 

.  0020SO 

.  O02150 

.  002087 

.  003733 

.  005500 

.  007000 

.  008207 

.  000833 

.  011833 

.  012588 

.  014000 

.015067 

.  017220 

.  019050 

.  O20638 

.  €22533 

.  €24583 

.  e26867 

.  e29l67 

.€31667 

.€34917 

.  €37417 

.€383 

.€450 

.  €300 

.  €683 

.0667 

.  O860 

.  1017 


Saooesaiye 

elongation 

per  inch. 


Ineh. 
0. 

.000150 
.000163 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.100167 
.000167 
.000033 
.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.000100 
.000517 
.001066 
.001767 
.001500 
.001267 
.001566 
.001500 
.001250 
. 001417 
.001667 
.001583 
.001800 
.001583 
.001900 
.002060 
.  0OJO84 
.002500 
.002500 
.00.{260 
.002500 
.000883 
.0067 
.0050 
.0063. 
.0084 
.0183 
.0167 


Permanent 
•et. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Soeoeaaire 

permanent 

aet. 


In«h, 


a 


Initial  load. 


Slaatla  Undt 


TenaUa  atrcngth. 


Omeral  $ummary, 

inch  of  original  aection poonda..  112,480 

«v^  Akremfc*'^  *- "     __^*J5oi»  of  original  eection do 61,000 

r**aS  \tox\t.  !>•*  •*\!?«5?er  Tuptare inch..    0.1367 

^ilSMLl>«^^«**^^5TrA^r  strain  at  elaatlc  limit do 002050 

ft!SS5S^ve^*^**^*^2fc  point  of  rupture do 134 

?SiSSro  to  Ai»»®*^^»^tare,  per  centum  41.9 

^SSti»  *»  •*^** I'MO  fh)m  neck 

^li25^'rf€SSSi:ii«s^ ;/»!^4^2^if^?o8*''o? 


664  TESTS   OF   IBON,    STEEL,    AND   OTHER  MATEBIAUS. 


HOOPB«. 

Exterior  diameter,  43^^375. 
Interior  diameter,  35^^376. 

No.  2909. 

Marks,  ^^^.fl^ 
Diameter,  ^^o64. 

Sectional  area,  .25  square  inch. 


/ 


Applied  loads. 


Total. 


Foundi. 
250 
1«2S0 
2,600 
8,700 
6,000 
0,260 
7,600 
8,760 
10,000 
11,260 
11,600 
11,760 
12.000 
12,260 
12,600 
12,750 
13,000 
18,260 
13,500 
13,760 
14,000 
14,250 
14,600 
15,000 
15,600 
10,000 
16,  .'KM 
17.000 
17,600 
18.000 
18.500 
10.000 
10,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24.000 
24.500 
25,000 
25,600 
26,000 
26^030 


Per  square 
iacn. 


Povndf. 
1,000 
6^000 
10,000 
16,000 
20,000 
26.000 
80,00<> 
36.000 
40,000 
45,000 

4e,ooo 

47,000 
48,000 
40,000 
50,000 
61,000 
52,000 
53,000 
54,000 
65.000 
66.000 
57,000 
58,000 
60,000 
62.000 
04.0<K) 
06.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
84.000 
86,000 
88.000 
00,000 
02.000 
91,000 
06,000 
08,000 
100.000 
102,000 
104,000 
104,120 


Elongation 
per  inch. 


0. 

.000150 
.000317 
.000483 
.000060 
.000817 
.000088 
.001160 
.  001817 
.001483 
.001638 
.001687 
.  001617 
.001650 
.001700 
.001733 
.001783 
.001867 
.002367 
.002733 
.003283 
.003633 
.004350 
.006000 
.007333 
.008533 
.010167 
.011683 
.013000 
.014588 
.016333 
.018167 
.010833 
.021667 
.023017 
.026000 
.028383 
.0317 
.0350 
.0367 
.0417 
.0500 
.0550 
.0617 
.0700 
.0050 
.1033 


BocoessiTe 

elongation 

per  inch. 


Ineh. 
0. 

.000150 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000050 
.000034 
.000060 
.000033 
.000050 

.oooais 

.000050 

.000084 

.000500 

.000366 

.000500 

.000400 

.000717 

.001650 

.001333 

.001200 

.001634 

.001516 

.001317 

.001583 

. 001750 

.00)834 

.001666 

.001834 

.  002:50 

.  002083 

.002333 

.003367 

.0033 

.0017 

.0050 

.0083 

.0050 

.0067 

.0083 

.  02'>0 

.0083 


Permanent 
set 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 
.000017 


SnceessiTe 

pennanent 

set 


A^V^Wv 


0. 


.000017 
0. 


InitiallMid. 


BlastloUmU. 


Tensile  atnngth. 


General  eummarff, 

• 

Tensile  strength  per  square  inch  of  original  seotion pounds. .  10 

ElaHticlimit  per  square  inch  of  original  section do f 

Elongation  per  inon  after  rupture inch..    I 

Elongation  per  inch  under  strain  at  elastic  limit do 0 

Reduction  in  diameter  at  point  of  rupture do 

Beduction  in  area  after  rupture,  peroentumof  original  seotion 

Position  of  rupture 2^.  10fit>m 

Character  of  broken  sorface granolEtf',  60  per  omt. ;  silk j,  50  per 

Elongation  of  inch  sections ".0©,'.ll,".l3,'M6i,".28» 


^^^&8T8  OF  ISONy  BTEELj  AND   OTH£fi 


No.  2910. 


^oao^  Area,  .25  sqaare  iiich« 


JEloocaiioii 


O. 

.0001«7 
.000317 
•  000488 

.  000650 
.000880 
.  000088 
.  001 150 
.  001300 
.  001407 
.  OOI500 
.  001533 
.  001683 
.  001017 
.  OOIOSO 
.  001083 
.  001717 
.  001750 
.  001783 
.  001800 
.  €01850 
.  «0188I 
.  001983 
.  001087 
.  002000 
.  OO2050 
.  €02117 
.  €02233 
.  €02483 
.  €02787 
.  003233 
.  €04500 
.  006167 
.  €07750 
.  OOSOOil 
.  OllOOO 
.  €12117 
.  013617 
.  €15283 
.  €17000 
.  €18750 
.  €2UriOO 
.  022;J33 
.  €24500 
.  026583 
.  020167 
.032000 
.034750 
.0383 
.0417 
.0467 
.0533 
.0617 
.0783 
.1000 


SncceMiTe 

elonntioii 

perlnob. 


Iwok. 

a 

.000167 
.000150 
.000166 
.000167 
.000150 
.000183 
.000107 
.000150 
.000167 
.000033 
.000033 
.000050 
.000034 
.000083 
.000038 
.000034 
.000033 
.000033 
.000017 
.000060 
.000038 
.000050 
.000034 
.000033 
.000050 
.000067 
.or  0116 
.000250 
.  0011*281 
.000466 
. 001267 
.001667 
.001583 
.000250 
.003000 
.001117 
.001500 
.001666 
.001717 
.001750 
.001750 
.001833 
.002167 
.002083 
.002584 
.002833 
.  0O-.'750 
t*0.;.-^0 
.  1-034 
.0050 
.0066 
.0084 
.0166 
.0217 


PemuuNint 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Pncoo 
porma 


Jim 


0. 


QeMral  nmmary. 

saoAre  inobof  origlmd  section 

fl^««r«»»*-l  S^^u^lnohor  orlgiiua  section 

;i©\ijaa»P~  "^  after  mptare 

Ig^^klon  "P^t.  wlcU  under  strain  at  eljwticlimit 

I^a^ioo 'P^^I^eter  at  point  of  rnptnre 

a.«5tio«»  ^  ^r^lj,  flkfter  mpture.  per  centum  of  original  section 

^^/l>rofc«»  TOf^oe grannl 

**' -  Sol^  •W'ttOM .7 


n 
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T£ST6   OF  IJSON9  ST££L,  AND   OTHER  MATERIALS. 


Na  2911. 

Marks,  "¥,^^ 

Diameter,  ''.564, 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


ToteL 


Fovndi. 
260 
1.250 
2,500 
8,750 
0«OOO 
6,250 
7,500 
8,750 
10,000 
11,250 
11,500 
U,760 
12,000 
12,250 
12,500 
12,760 
13,000 
18,260 
13,600 
13,760 
1^000 
14,250 
14,500 
14,750 
15,000 
16,500 
16, 000 
16,500 
17,000 
17,600 
18,000 
18,  500 
19,000 
1»,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,000 
26,500 
26,820 


Per  MiiAre 
Inon. 


Pimndi, 
1,000 
6.000 
10,000 
16.000 
20,000 
26,000 
80.000 
86,000 
40,000 
46,000 
46,000 
47.000 
48,000 
40,000 
60,000 
61,000 
52,000 
58,000 
64,000 
66,000 
66,000 
67,000 
68,000 
50,000 
60,000 
62.000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
02,000 
04,000 
96,000 
98,000 
100,000 
102, 000 
103.280 


Blongatioii 
peruioh. 


Inch, 
0. 

.000167 
.000333 
.000600 
.000667 
.000833 
.001000 
.001167 
.001350 
. 001517 
.001550 
.001583 
.001638 
.001667 
.001750 
.001800 
.002000 
.002233 
.002633 
.002933 
.003650 
.004100 
.004633 
.005150 
.005067 
.007417 
.008838 
.010600 
.011950 
.018688 
.  015250 
.017083 
.018933 
.020667 
. 022500 
.  024750 
.  027000 
.029667 
.  032500 
.035583 
.0383 
.0433 
.0483 
.0533 
.0633 
.0788 
.1100 


SvcoeaaiTe 

elonfi:ation 

per  inch. 


huh, 
0. 

.000167 
.000166 
.IK)0167 
.000167 
.000166 
.000167 
.000167 
.000183 
.000167 
.000033 
.00U033 
.000050 
.000031 
.000083 
.000050 
.000200 
.  000233 
.000400 
.00U300 
.000617 
.000550 
.000533 
.000517 
.000817 
.001450 
.001416 
.001667 
.001450 
.001633 
.  001667 
.001833 
.001850 
.001734 
.001833 
.002250 
.002250 
.  002667 
.002833 
. 003083 
. 002717 
.0050 
.0050 
.0050 
.0100 
.0150 
.0317 


Pezmuient 
■et. 


Intk, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


Sacoeuire 
pemument 


IfftdL 


0. 


Initial  kad. 


.000017 


Slaatio  limit 


TemflesteoBsth. 


Qweral  Bummary. 

SpedfloKnvlty 1 

Hardnese JL* 

Tensile  strenfTtb  per  sqnare  inch  of  orif^al  aeotion ponnda..  Itt^tSt 

Elaatln  limit  per  BquRreinoh  of  original  section - do 4^W 

Elongation  per  mon  after  rupture indi..    OMW 

Elongation  per  inch  nnder  strain  at  elastic  limit do 9MR 

Seductiun  in  diameter  at  point  of  rapture do IM 

Bedaction  in  area  aft«^r  rupture,  per  oentam  of  original  section ML4 

Position  of  rapture 8^.15  fronaM^ 

Character  of  broken  surface iilky,  60  percent.;  granular.  40peroeDt 

Elongation  of  inch  sections ".08»  ".12,  ".16^  ".81*,  *.ll;  "'i^ 


; 


J 


**8T8  OP  lEo^^  8TEEL,   AJTO  OTHER   MATERIALS.  667 

No.  2013. 


> 


lVs 


..^ 


I 


Sf'fraaiu 

c,  ao  WT  cmt.  I  lUkT.  10  per  u 
"r08,".U",H''.a>'.  Ml,. 


668  TESTS  OF  IBONy   STEEL,   AND   OTHEB  MATERIALS. 

No.  3000. 

Marks, "  ^tS  ^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotAL 


Pounds, 

250 

1,250 

2,600 

8,750 

6,000 

6,250 

7,600 

8,750 

10,000 

11,260 

12,500 

12,750 

13,000 

13,260 

13,600 

13,750 

14,000 

14,260 

14,600 

14,750 

15,000 

16,600 

18,000 

10.600 

17,000 

17,600 

18,000 

18,600 

19.000 

10,600 

20,000 

20,600 

21,000 

21,600 

22,000 

22,600 

28,000 

28,600 

24,000 

24.500 

26,000 

25,500 

28,000 

26,500 

27,000 

27,600 

27,680 


Per  sanare 
inch. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 
86,000 
40,000 
45,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
96,000 
08,000 
100,000 
102,000 
104.000 
106,000 
108,000 
110, 000 
110,720 


BlonntloD 
permoh. 


Jneh, 


000150 

0J0317 

000483 

000667 

000833 

001017 

001183 

001360 

001617 

001683 

001738 

001767 

001800 

001688 

001883 

001050 

002033 

002283 

002600 

002833 

008667 

004738 

006917 

007288 

008667 

010083 

011517 

012917 

014600 

016167 

017888 

019683 

021483 

023417 

025500 

027833 

030667 

033088 

0367 

0392 

0450 

0600 

0550 

0650 

0617 

1088 


Saooesaire 

eloontioii 

perlndi. 


Inch, 
0. 

.000150 
.000167 
.000166 
.000184 
.000166 
.000184 
.000166 
.000167 
.000167 
.000166 
.000050 
.000084 
.000038 
.000083 
.000650 
.000067 
^ 000083 
.000250 
.000217 
.000338 
.000834 
.001066 
.001184 
.001366 
.001384 
.001416 
.001434 
.001400 
.001583 
.001667 
.001666 
.001750 
.001850 
.001084 
.002083 
.002333 
.002834 
.002416 
.003617 
.0025 
.0058 
.0050 
.0050 
.0100 
.0167 
.0216 


Permanent 
seL 


Jneh. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 


SaooeaaiYe 

permanent 

aet. 


Inch. 


0. 


.000017 


0. 


Initial  load. 


Elaatlolimlt. 


1 


Chneral  summarif. 

Tensile  atraigih  per  square  inch  of  original  section povBda..  110,720 

Elastic  Ihnit  per  sqaare  inch  ot  originul section do 56,000 

Elongation  per  inon  after  niptare inch..    0.1311 

Elongation  per  inch  under  strain  at  elastic  limit di» 001999 

Redaction  in  diameter  at  point  of  mptnre  do.  ..       .ia( 

Reduction  in  area  after  mptore,  per  centum  of  oriji^inal  secUon 8.    \ 

Position  of  rupture ^ 8"flnoiBBei  : 

Character  of  broken  sorfiBoe gtaaular;  silky  eeat  ■ 

Elongation  of  inoh  sections ".08,''.1^".S7*  "Jlt^.U,"    \ 


TB8TB  OP  I 


i^«-^."¥.5* 


Jiameter,  ".s&4 

"*"  area,  .26  aqaare  ii 


Bd.»<i*i«ni>»*n^    
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9  .25  square  inch. 


No.  2101. 


SnooeaaiTo 

eloDcation 

pwlnoh. 


0. 

.000188 
.000187 
.000167 
.000166 
.000167 
.^167 
.000166 
.000167 
.000107 
.000106 
.000034 
.000083 
.000033 
.000034 
.000033 
.000038 
.000050 
.000117 
.000167 
.000183 
.000000 
. 001017 
.001150 
.001S83 
.001667 
.001416 
.001684 
.001500 
.001750 
.001760 
.001883 
.001783 
.002084 
.002083 
.002667 
.002500 
.002750 
.002016 
.002967 
.0067 
.0050 
.0050 
.0100 
.0167 
.0160 


0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
Oi 


SacMMlTe 

Mt. 


Initial  kMid. 


XlMttoUaik 


TcamilA  fttraDgCh. 


General  swmmarjf, 

„^t»x^lXkch.ofoTig^alLu9tiaan ponndi..  108,440 

V^^T^^€iki.otcaeigfnai9^tiwi do....    57,000 

•*l?^JK«erffP*«Te inch..    0.1150 

**^*=^^JISfir«tr»lB  at  elMtio  limit do 001888 

^P^^.. l''.46ftoinneck 

Smmlart  silky  center 

'».OT,  ".w;  ".oe,  ".08,  ".ao*.  ".12 
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TESTS   OF  IRON,  STEEL;  AND   OTHEfi  MATERIALS. 


HOOP  B«. 


Exterior  diameter,  43'^25• 
Interior  diameter,  36''.26. 

No.  2906. 


Marks,  ^¥.5^ 
Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundt. 
250 
1,250 
2,500 
3,760 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
11,500 
11,750 
1^000 
12,250 
12,500 
12,750 
13.000 
13,250 
18;  500 
13,760 
14,000 
14,250 
14,600 
14^750 
15.000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21.000 
21,500 
22,000 
2  A  500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,600 
25,690 


Persqtiare 
inoo. 


Potmd*. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
40,000 
45.000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
58,000 
54,000 
65,000 
56,000 
57,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
98,000 
100. 000 
102,000 
102,760 


Elonffatioii 
peruich. 


Ineh, 
0. 

.000167 
.000383 
.000500 
.000650 
.  000817 
.001000 
.001183 
. 001367 
.001517 
.001550 
.001583 
.001633 
. 001607 
.001717 
.001833 
.002050 
.002400 
.003000 
.003433 
.004000 
.  004517 
.005333 
.005838 
.006517 
.008167 
.009667 
.011250 
.012667 
.014417 
.016000 
.017700 
.019460 
.021367 
.023533 
.025667 
.028088 
.030067 
.033750 
.0367 
.0483 
.0467 
.0517 
.0600 
.0688 
.0867 
.1188 


SueceasiYe 

elongation 

per  inch. 


Inch, 


0. 


.000167 

.000166 

.000167 

.000160 

.000167 

.000183 

.000183 

.000184 

.000150 

.000038 

.000033 

.000050 

.000084 

.000050 

.000116 

.000217 

.000860 

.000600 

.000433 

.000567 

.000517 

.000816 

.000500 

.000684 

.001650 

.001500 

.001683 

.  001417 

.001750 

.001588 

.  001700 

.001750 

.001917 

.002166 

.002134 

.002416 

.002684 

.003088 

.002950 

.0066 

.0034 

.0050 

.0083 

.0083 

.0184 

.0266 


Pennaaent 
aet. 


Iwh, 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Saooeesive 
permanent 

aet. 


In6k. 


a 


Initio  load. 


Slaatto  limit 


Tensile  atseiigtli. 


General  eu/mmary. 

Tensile  strength  per  sqnare  inch  of  original  seotion pounds..  1^2 

Elastio  limit  per  sonare  inch  of  origlniu  seotion do  ...   M,^ 

Elongation  per  incn  affcermptnre ineh..  •-1J'} 

Elongation  per  inch  under  strain  at  elaaUo  limit do WlJJ 

Reduction  in  diaraeter  at  point  of  mptare do...-      '"\ 

Reduction  in  area  after  mptnre,  i>er  oentomof  original  section ^l 

Position  of  mptnre J".45ftonBeci 

Character  of  hroken  snrfkoe ailky,  60  per  cent. ;  grannlar.  40  per  oei^ 

Elongation  of  inch  seotions ".08, ".©9,  ".12,  ".28», "l*.  "•^* 
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]3i£^meter«  ".563. 


No.  2906. 


]3i£^meter«  ".563. 
Sectional  area,  .26  sqaare  inch. 


perineh. 


0. 

.000197 

.00033S 

.000500 

.000067 

.000633 

.001000 

.001107 

.001350 

.  001517 

.001550 

.001583 

.001033 

.0«ie67 

.001700 

.O01733 

.  001767 

.  001817 

.O01867 

.OOiOOO 

.  001933 

O01O83 

002033 

002083 

Oa3OO0 

0041O7 

COO.MJ0 
00t^O83 
OO0333 


-Ol 


S;o22 

go,  000 


ao33 


tsi^^l 


•  033833 


.OGOO 

.<y700 


Snccemire 

elongation 

per  incb. 


0. 

.000187 

.000160 

.000167 

.000167 

.000106 

.000107 

.000167 

.0(H)18» 

.000167 

.000033 

.000033 

.0C0050 

.000034 

.000033 

.000033 

.000034 

.000050 

.000050 

.000033 

.000083 

.000050 

.000050 

.000050 

.000917 

.001167 

.000850 

.001483 

.001583 

.001250 

.001334 

.  001.?50 

.001650 

.001306 

.001000 

.001784 

.001583 

.00-JOOO 

.001017 

.002083 

.002500 

.0021)67 

.  0U2600 

.002867 

.0050 

.0050 

.0050 

.0083 

.0100 

.0167 


Permanent 
aet. 


SacoeMire 

periDBnent 

aet. 


/ndk. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Jnek. 


0. 


Bcunarlca. 


Initial  load. 


ElaeUoUmlt. 


Tenaile  atreDgth. 


General  ewmmary. 


Ivcb  of  original  section ponnda..  108«S20 

^^^!^]!V»  of  origiDal eeclion do....    50,000 

.-^srf^Jj'^^^^^^^^^J^ru^tuTe     -  inch..    O.ISM 

-.^?*^^^^!S^rii»co^  »**$lJ"^in  at  elaatic  limit do 002083 

2".6b  from  n«»ck 

silky,  slightly  granular 

, ".00,  'Ml,  ".18,  ".86*,  ".18,  "11 


^g^^iSTdUon^J^^^J^tar^TW  contnm  of  originai  section 
^SSS^^'^&i^'^^^ 
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No.  2907 

Marks,  "¥5 »• 

Diameter,  *'.564. 

Sectional  area,  .26  square  inch. 


Applied  IomIi. 


ToUL 


Pounds, 

1,2S0 
2.500 
8.750 
6,0(0 
«,250 
7,500 
8.750 
10,000 
11.250 
11,500 
11.750 
12,0CO 
12,250 
12,500 
12,750 
18,000 
18,250 
18,500 
18.750 
14,000 
14.250 
14.500 
14,760 
15,000 
16,500 
10^000 
ie,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20.500 
21,000 
21.500 
22,000 
22.500 
28.000 
23,500 
24,0U0 
24,500 
25,000 
25,500 
26,540 


Pf  r  nqoAre 
iocb. 


Poitndi. 
l.iOO 
5.000 
10,000 
15,000 
20.000 
25,000 
80,<00 
85,000 
40.000 
45.000 
40,000 
47,000 
48.0(kO 
49,000 
50,000 
61,000 
52,000 
63.000 
64.000 
66,000 
66,000 
67,000 
68,000 
68,000 
80,000 
82,000 
84,000 
66,000 
68,000 
70,000 
72,000 
74,000 
78.000 
78,000 
80,000 
82,000 
84,  COO 
88.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
102,160 


Elongation 
per  inch. 


Ineh, 
B. 

.000187 
.010188 
.000517 
.000883 
.000807 
.  001050 
.001217 
.001100 
.001583 
.0010i7 
.001650 
.00I6H8 
.  001717 
.CO  1750 
.001783 
.001838 
.001887 
.0(11967 
.002100 
.008683 
.004667 
.005383 
.005917 
.006887 
.008117 
.009560 
.011088 
.012583 
.014167 
.015017 
.017687 
.019687 
.021687 
.023887 
.028000 
.028388 
.031000 
.034000 
.0387 
.0417 
.0487 
.0517 
.OOTO 
.0700 
.0950 
.1087 


SnooeeeiTe 

elonsration 

per  iuob. 


JneK, 
0. 

.000187 
.  00(1016 
.0003.14 
.O-OIOO 
.000184 
.«001»'3 
.000167 
.0(J0I83 
.000183 
.000034 
.000038 
.000088 
.000034 
.0000:{3 
.000038 
.000050 
.000084 
.000100 
.000133 
.001683 
.00(1984 
.000806 
.000584 
.000750 
.001450 
.001438 
.001583 
.001500 
.001584 
.001750 
.001750 
.002000 
.002000 
.002000 
.002883 
•  002338 
.002667 
.003000 
.0027 
.0050 
.0060 
.0050 
.0068 
.0100 
.0260 
.0U7 


Pennuient 
eet. 


SacoeealTe 

permanent 

seL 


Imeh. 
0. 
0. 
0. 
0. 

a 

.000017 
.000088 
.000083 
.000060 


JindL 


0. 


.000017 
.000016 


0. 


000017 


Initial  peinL 


EbMUeUmlt 


TeoaHe  itreBgth. 


General  summary. 

Speolfle  grarity ; T-  ^ 

Hardness fltj 

Tensile  strength  per  square  inch  of  original  section pooadi..  1^|2 

Elastic  limit  per  S()aare  inch  of  original  aection do  ...  CMjJ 

Elcmgation  per  incn  after  mptnre Inek.-  6lW 

Elongation  per  inch  nnder  strain  at  elastic  limit do t"^ 

Kednctlon  in  diameter  at  point  of  mptnre do...'     *J7 

Sednction  in  M«a  after  mptnre,  per  centamof  original  section  ■ |** 

Position  of  rupture .y.8Sft«*J"* 

Character  of  nroken  surftMse ■i'*J 

Elongation  of  inch  sections ".09,  ".U,  ".86*,  "Ji;  "A ''^ 


TESTS  OF  IBON,  8T£ELy  AND   OTHEB  MATEBUJLS. 


676 


No.  2908. 

Mnrks/2MK,B. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


250 
1,250 
2,500 
3,750 
5.000 
8,250 
7.500 
&750 
10.000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,230 
13,500 
13,750 
14,000 
H250 
U,500 
14,750 
15.000 
15.500 
10,000 
16.500 
17.000 
17.500 
18,000 
18.500 
lO.ODO 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24.000 
24,500 
25,000 
25,500 
25,530 


Per  square 
inch. 


Pmmds. 
1.000 
5,000 
10.000 
15,060 
20.000 
25,000 
30,000 
85,000 
40,000 
45.000 
46.000 
47, ceo 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55.000 
56,000 
57,000 
68.000 
60.000 

eo.ooo 

62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94.000 
96.000 
98,000 
100,000 
102,000 
102,080 


Eloof^ioD 
per  inch. 


Indi. 

0. 

.000133 
.000300 
.000450 
.000617 
.000783 
.000950 
.001117 
.U01283 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
, 001717 
.001750 
.001783 
.001817 
.001933 
.002133 
.002750 
.003417 
.004333 
.006033 
.007667 
.009750 
.  011333 
.012917 
.014583 
.016417 
.01ft»3 
.020750 
.022500 
.024833 
.027500 
.030333 
.033333 
.0367 
.0417 
.0467 
.0517 
.0633 
.0733 
.1000 
.1133 


Sucoessire 

elongation 

per  incb. 


Jnck, 
0. 

.000133 
.  (.00167 
.000150 
.000167 
.000166 
.000167 
.000167 
.000166 
.000184 
.000033 
.000033 
.000034 
.000033 
.000033 
.000084 
.000050 
.000038 
.000033 
.000034 
.000116 
.000200 
.000617 
.000667 
.000916 
.001700 
.001634 
.002083 
.001683 
.001584 
.001666 
.001834 
.001916 
.002417 
.001750 
.002333 
.002667 
.002883 
.003000 
.003367 
.0050 
.0050 
.0050 
.0010 
.0100 
.0267 
.0133 


Permanent 
aet. 


Inch. 


0. 
0. 
u. 

0. 

0. 
0. 
0. 
0. 
0. 


Snooessire 

permanent 

set. 


Remarks. 


Ineh. 


0. 


Initial  load. 


Elaatle  limit. 


Tensile  strengtli. 


Creneral  summary, 

Teasile  streni^ih  per  sqnare inch  of  orifl^nalseotlim poonds..  102,080 

Xlastle  limit  p«r  square  inch  of  original  section do —    55, 000 

Xloagatioit  ]>er  iKcn  afterrnpture inch..    0.1638 

XlaniEation  per  inch  under  strain  at  elastic  limit do 001817 

Ssdnction  in  diameter  at  point  of  mptare i. do 154 

Ssdnction  in  area  after  rapture,  per  oentom  of  ori  ginal  section 47. 2 

Position  of  mptare 2''.86  fh>m  neck 

Chauracter  of  broken  surface silky 

XkopOionofinchaeetioiis ".09, 'M2,  ".18,  ".80% 'M6, 'M3 
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TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 


No.  3006. 
Marks,  ^^  ^.S  ^ 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Sncoeasiye 

elonffation 

per Inch. 

Permanent 
set. 

SaecesaiTe 

pemiauent 

set. 

Benarka. 

Total. 

Persnnare 
iBcn. 

Pounds. 
1.000 
5,000 
10.  COO 
15.000 
10,000 
25.000 
30,000 
35.000 
40.000 
45,000 
50,000 
51.000 
52,000 
53,000 
64,000 
55,000 
56,000 
57.000 
68,0')0 
60,000 
60,000 
62, 000 
64,000 
66,000 
68,000 
7U,  000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,0)J 
06,000 
98,000 
100,000 
102, 000 
104, 00^ 
106,000 
107, 600 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
«.  1'50 
7.600 
8,750 
10  000 
11,250 
12,500 
12,  750 
13,000 
13,250 
U500 
13,750 
14, 000 
14,250 
14,500 
14,750 
15, 0(  0 
15,500 
16,000 
16,500 
17, 000 
17, 500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21.500 
22,000 
22, 500 
23, 000 
23,500 
24,000 
24.500 

25,  000 
25,500 

26,  OCO 
26,500 
26,900 

Inch. 
0. 

.000117 
.000283 
.000450 
.000617 
.000788   . 
.000950 
.  001117 
.001.88 
.001450 
.001617 
.001650 
. 001700 
.001733 
.001767 
.001817 
.001867 
.001983 
.002833 
.003333 
.00;J017 
.006167 
.006567 
.008000 
. 009417 
.010750 
.012167 
.013667 
.015-67 
.016017 
.018667 
.02uil7 
.022333 
.024167 
.026667 
.0  89L7 
.031838 
.034500 
.0367 
.0417 
.0483 
.0533 
.0617 
.0717 
.1038 

Inch. 
0. 

.000117 

.000166 

.000167 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.000167 

.000038 

.000050 

.000033 

.000034 

.000050 

.000050 

.000116 

.000850 

.000500 

.000584 

.001250 

.001400 

.001433 

.001417 

.00  333 

.001417 

.001500 

.001600 

.001650 

.001750 

.001750 

.001916 

.001834 

.002500 

.00  250 

.002916 

.002667 

.0  22 

.0050 

.0066 

.0050 

.0084 

.0100 

.0316 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 

1 

Tensile  stnagth. 

General  tummary. 

Tensile  strength  per  square  inch  of  original  section iwondf..  Wt* 

Ehfcstio  limit  per  square  inch  of  origiwa  section '^jSt     im 

Elongation  per  inch  after  rupture Ilgi"  TlM 

Eloogation  per  inch  nnderstrain  at  elastic  limit i«     '  WSJ 

Keduction  in  diameter  at  point  of  mptnre 5* .01 

Ktduction  in  area  after  rupture,  per  centom  of  ori'ginai  seotion  *.V. ".V.V.V." '. »* 

Position  of  rupture: *^  ^'f&itmv^ 

ra!!113f  Jf^*'/f'S?^i?'*  T*""**® .V"/::.siikV.*6o'^riiik\:,iii;aW.40F'<* 

Elongation  of  inch  sections f/'.O*.  ".li,  "!»!  *"!u,  "St  **' 


Ji««««thMr»^o«"l"li(rforlaiiud«ooam poiuda.. 

UUmllpCTMiiarwliichor  oHglMlwction ...3a..,. 

m ,^^  after  rnpfni* tnoh.. 

neb  anHtr  •W«ln  M.  dtutlclimlt do 


a  id  knkoi  Biirboe  ■  - 


2".to  from  neck 

snonlkT;  ■llkyomtcr 

...".10,  ".56,  ".as*,  ".la,  ",11,  ".\}» 
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TESTS    OF    IRON,  STEEL,    AND   OTUEE   MATERIALS. 


No.  3008. 
Marks,  "¥,a^- 
Diameter,  ''.564. 
SectioDal  urea^  .25  square  inch. 


Applied  IomIs. 


SocccsRivo 


Total. 


Pwaikd$. 
250 
1,260 
2,500 
8.750 
6,000 
6,260 
7.500 
8,750 
10.000 
11.  2.'W 
12,500 
12,750 
13,000 
13,230 
13, 500 
13.750 
14,000 
14. 2:'0 
14.500 
14, 750 
16,000 
16,600 
16,000 
16,600 
17,000 
17.500 
18,000 
18.500 
19.000 
10.600 
20.000 
20,600 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
25,000 
25,600 
26,000 
26,600 
26,080 


^^^r   '"ngXn  P«™-»«"' 


mc 


ch. 


per  u|)Ch. 


set. 


Poundt. 
1.000 
5,000 
10,000 
16,000 
20.000 
25,000 
80.000 
86.000 
40.000 
45,000 
50,000 
61.000 
62,000 
63.000 
64,000 
65,000 
50,000 
57,000 
68.000 
60.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
96,000 
98,000 
100.000 
102,000 
104,000 
106,000 
107,920 


0. 
.000133 
.000300 
.000483 
.000650 
.000817 
.  00 1000 
.001167 
.0013.50 
. 001517 
.001683 
.001717 
.001767 
. 001817 
.001833 
.  001867 
.  001917 
.001950 
.002017 
.0t;2617 
.003200 
.004500 
.005917 
.007338 
.008783 
.010167 
.011750 
.013833 
.014833 
.016500 
.018083 
.019688 
.022000 
.024167 
.026360 
.028667 
.031000 
.084000 
.037250 
.040833 
.0467 
.0533 
.0600 
.0700 
.1017 


Inch. 
0. 

.000138 
.000167 
.000183 
.000167 
.000167 
.000183 
.000167 
.000183 
.000167 
.000166 
.000034 
.000050 
.000050 
.000016 
.000084 
.000050 
.000033 
.000067 
.000500 
.000688 
.001300 
.001417 
.  001416 
.001450 
.001384 
.001588 
.001583 
.061600 
.001667 
.001583 
.001756 
.002167 
.002167 
.002088 
.  002417 
.002838 
.008000 
.003250 
.003583 
.005867 
.0066 
.0067 
.0100 
.0317 


SacccKsiro 

periuanont 

set 


Bemarks. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Imeh, 


0. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


GttieroX  summartf. 

Tensile  strength  per  square  inch  of  orisinal  section ponndt..  1^2 

Blaatio  limit  per  sonare  inch  of  original  section do....  S7<2I 

Slongation  per  inch  aftermptore inch..  ^^ 

Blongation  per  inch  under  strain  at  elastic  limit do NlKt 

Kednction  in  diameter  at  point  of  mptare do....     -^ 

Bedoctionin  area  after  rapture,  per  centum  of  original  section ^J 

Poaitionof  ruptnre 2".26  &«■■•* 

Character  of  hroken  snrfSioe ailhy;  somewhat  granular  at  cireunitfVB^ 

Blongation  of  inch  sections ".08,  ".10,  ".18,  ".20,  "J8*,^" 


'^STS  OF  uoir,  8TEBL,  AND   OTHSB   MATEBULS. 


680         TESTS   OF   IRON,  ST£EL,  AND   OTHEB   MATERIALS. 


HOOP  Be 


Marks,  "  ¥,  S  ^ 

Diameter,  ^^564. 

Sectional  area,  .25  sqaare  inch. 


Exterior  diameter,  42".7o. 
Interior  diameter,  35^^25. 

No.  2870. 


Applied  load*. 


TotaL 


Poundt. 
250 
1,250 
2,600 
8,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11.250 
12,500 
12,750 
13,000 
13,250 
13,500 
18,750 
14,000 
14,260 
14,600 
14,760 
16,000 
15,250 
15,500 
18,000 
16,500 
17,000 
17,500 
18,000 
18,600 
19,000 
10,500 
20,000 
20,500 
21.000 
21,500 
28,000 
22,600 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,600 
26,660 


Per  8011  are 
inon. 


PowndM. 
1,0C0 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85.000 
40.000 
46,000 
80,000 
51,000 
52,000 
53,000 
54.000 
66,000 
56,000 
67.000 
68,000 
68.000 
60,000 
61,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
83,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94.000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,004) 
106,600 


Slon;nitIon 
per  Inch. 


Inch, 
0. 

.000183 

.000317 

.000483 

.000650 

.000817 

.001000 

.001167 

.001333 

.001500 

.001667 

.001700 

.001733 

.001788 

.001833 

.001867 

.001900 

.001050 

.002000 

.002100 

.002333 

.002583 

.003050 

.004517 

.006250 

.007917 

.009583 

.011138 

.012667 

.014200 

.  016167 

.017800 

.019667 

.  0211 67 

.023833 

.026250 

.02«667 

.031588 

.0333 

.0367 

.0417 

.0483 

.o.'veo 

.0650 
.0817 
.1050 


SacoesiiiTe 

elonieatiou 

per  inch. 


Inch, 
0. 

.000183 
.000184 
.000106 
.000167 
.000167 
.000183 
.000107 
.000166 
.000167 
.000167 
.00003:1 
.000U33 
.000050 
.O00U5O 
.  000)31 
.000033 
.000050 
.000050 
.000100 
.  000233 
.000250 
.000167 
.001467 
.  001733 
.001667 
.001666 
.001550 
.001534 
.001533 
.001967 
.001633 
.001867 
.002000 
. 002166 
.  002417 
.002417 
. 002916 
.  001717 
.0034 
.0050 
.0066 
.0067 
.0100 
.0107 
.0233 


Permanent 
set 


Sncceuive 

periuaucnt 

Bet. 


Inch. 


In«h. 


Bemarka 


0. 
0. 
0. 
0. 
0. 


0. 


Initial  load. 


0. 
0. 

■; 

'  a 

0. 

...    1 

•••••••■«•«<    ••«••••■••• 

ElaaUc  limit 

1 

1 

1 

, 

Tensile  atrengtb. 

Specific  gravity. 


»peoi 


ardnees 


General  summary. 


Tensile  strength  per  square  inch  of  originaj  section i ponnds..  IM 

Elastic  limit  per  so  uare  inch  of  original  section do....   •■ 

Elongation  perincn  afber  rupture in<^..  * 

Elongation  per  inch  under  strain  at  elastic  limit do 0* 

Reduction  in  diameter  at  point  of  rupture do.... 

Bedudion  in  area  after  rapture,  per  centum  of  original  section -•_ 

Position  of  rupture l''.50froBi 

Charaoter  of  broken  surface tXiky.  Interspersed  with  grannlarnetal  at  circunni 

XUwglMiionofinohsMtioiM ".12,  ".80*.  ".ll*  "JS;  ".«^ 


in 

« 
m 
m 

•0 
14 
,» 

}k 
» 


TB8T8  OP  IXOH,  STEEL,  AND  OTflEB  HATEBULS. 
^*..i  Uo.  2871. 


€82  TESTS   OF   IBON,    STEEL,    AND  OTHER  HATBBI 

TSo.  2872. 
Marts,  "¥,^^ 
Diameter,  ".664. 
Sectioual  area,  .26  sqoare  mch. 


18,900 

ee^oM 

worn 

0233 

GmmtoI  fWHOMry. 

TeDiUs  itrenirtb  per  tqiiwetiioh  of  oricliial  uoUoii ponali-  I"' '2 

Blutio  limit  per  ■qiiarelDoh  of  original  HOtlaD do...  ■.*■ 

ElonnUon  p«r  Inoli  afln  rapture lock..   MW 

KkmipitlDii  pfrloofa  under  itnln  M  oliitlc  limit do 1^ 

Reduction  m  diameter  at  point  of  raptim .,-...,.,--,,.-,,- -..---.-.-..--..dOr...      '^ 

KedDctlonln  arra  after  rapton,  peroontam  ofinlgtBBl  aeotton... ..— ^ 

Poeltlaii  of  mptaro .,,,,..,-,- ".(Bft^iJ* 

Chancier  of  broken  anrfkce nannUr,  W  per  mot ;  ^OtJ.'^Jf'JS  ' 

Elongatlan  of  Inoh  aaitlana ''.a>',".U,''a«,".II',  ■".* 


TBars  OF  IBON,   STEEL,   AND  OTHEB   UATEBIAI.8.  683 


.^.-h  Af  oriidnil  HCticio pooDda..  ■•f^lOO 

--'♦•^^^riLCfS^u^^..: TTio...  a.im 

^'^^,«r^  iM*--     "■I'M 

i/;5iSr.i«i-wcii.nii::::::::.:::: a. oma 

'*'^!^-^-"--™"--™^-"^^™^ S".TOfromi»ck 


684  TESTS  OF  IBOK,   STEEL,   AND  OTHEB  MATEBU 

BRBECR-BLOCK  FORODfO. 


Marks,  ""T?i»» 

Diameter,  ",564. . 

Sectional  area,  .25  sqnare  iucfa. 


No.  3064. 


Geiieral  ramnuiry. 

Teaille  aCnniith  p«r  Miiun  inch  of  oHeliu]  HioUaD pound*..    M^ 

EImUd  limit  par  sqiiBre  Inch  or  oriEinklHicthui .*. da....   U<* 

Elonimtlon  per  inch  nfterniptnre isA..   »l" 

Elguealion  p«r  Inch  nniii-r  .iratn  at  el»tiolln.W do « 

KcdncCiDD  initlunctvT  at  point  of  mptnra ds i 

Badactlon  In  arn  after  ruptora.  pur  ceatom  of  orialiial  aaotlaii ' 

PoalilDD  of  rapture.   l''.NIHa*i 

Charaetcr  of  broken  anrCWe dlkj,  illEhar  (>■■■ 

Sloncuiim  of  inoli  woUont ^"SC.' 


TESTS  OF  IBOK,   STEEL,    AND  OTHEB  MATEKIALS. 


■  ■qnuniDch  of  arl^lnsl  srcttoD 


..ponnd*..  10B.t4a 

.!^'^iDcli"    0. 1000 
do OOIMT 

18.3 

.".WrromnHk 
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TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  3066. 


Marks,  12  ^.V^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  iuch. 


Applied  loads. 


TotaL 


Poundi. 
250 
1,250 
2.500 
3,760» 
5,000 
6,250 
7,500 
8,750 
10,000 
10.250 
10.600 
10,750 
11,000 
11.250 
11.500 
11,750 
12,000 
12,260 
12,600 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16.000 
16,500 
17,000 
17,600 
18.000 
18.500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
23,700 


Per  aqnarc 
iocn. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
41,000 
42.000 
43.000 
44.000 
45,000 
46.000 
47,000 
48,000 
49.000 
60,000 
52.000 
54,000 
66.000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82, 000 
84,000 
8A,000 
88,0U0 
90,000 
92,000 
94,000 
91,800 


EInnsation 
per  inch. 


Inch. 
0. 
.000107 

.  ooor.:r» 

. 000500 
.000067 
.  00u8(i7 
.  OOlOiW 
.001207 
.  0014TJ 
. 001467 
.001500 
.  001567 
.OOIGOO 
.001G33 
.001700 
. 001733 
. 002033 
.002967 
.001333 
. 005567 
.007000 
.008500 
.  010-200 
.  012000 
.013667 
.015333 
.017167 
. 019107 
.021467 
.024000 
.026367 
.  029167 
.032:{33 
.  035333 
.039667 
.044067 

.  or^oo 

.0".67 
.0633 
.0733 
.0033 
.1200 


Successive 

clonj^tion 

per  inch. 


Inch. 
0. 
.0001C7 
.000166 
.0001G7 
.000167 
.  000201) 
.000166 
. 000234 
.000166 
. 000034 
.000033 
.000067 
.000033 
.000033 
. 000067 
.  000033 
.  000300 
.000934 
.001366 
.001234 
. 001433 
. 001500 
.  001700 
.001800 
.001667 
.  001666 
.001884 
.002000 
.002300 
.002533 
.002367 
.002800 
.003166 
.003000 
.004334 
.004400 
.005933 
.0067 
.0066 
.0100 
.0200 
.0267 


Permanent 

sot. 


SncoeaslTC 

permanent 

set. 


Bemarka. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000067 


0. 


iTieh. 


IniUalload. 


.000033 
.006034 


Elastlo  limit 


TonsOe  alreagth. 


General  aummary. 

Specific  icravity  — T-Jj 

HardneM  !';£ 

Tensile  strength  per  sqnare  inch  of  original  section poaodt..  91,^ 

Elastic  limit  per  square  inch  of  original  section do....  ^^.JJ 

Elongation  per  inch  after  rupture inch..   Mg 

Elongation  per  inch  under  strain  at  elastlo  limit do Mlw| 

deduction  in  diameter  at  point  of  rupture do....      -f* 

deduction  in  area  after  rapture,  per  centum  of  oriicinal  section 1>>« 

Position  of  rupture i. ".6  from  "^ 

Clittracter  of  broken  surface....!^ granular,  radiating  from  a  dull  spot  at  the eiraimfttvBg 

Elongation  of  inch  aeotiona..^. M0,'Ml'l*^ 


TS8I8  or   IKOH,   BTEEL,   AKD   OTUEB  HATEKIAL8.  687 

BBEKCHBLOGK,  XXW  FOBGIKQ. 


aiaetor,  ".564. 

ctiouftl  area,  .25  sqnare  inch. 


LpplMloid*. 

iML 

'•,sr 

nd( 

19.  SM 

11.  M 

Qtmeral  mmmory. 

TiBd*  itnactb  per  Mpun  Iniih  of  orlilBal  HctkiB poan 

BHtteIIiBi(p«r  uiunlDehorDrlsliulHtitiaD. dn 

Wwpllna  pm  Iniih  altar  rnplan  In 

Bauitln  per  iDOh  ODdar  strain  itslHtiD  limit ■ i]<i 

MwstiDniDdlanieterMpolDtDf  mptan dc 

Mucttm  In  am  kftai  mpUn,  p«i  oanMm  of  odiiail  ucUon 

VgMUMofrapMn " 

Clsictnaf  bnkmmrlMa grmuUri  dallipolMcli 

if  tsoh  ■aoUoDt ".I 


688  TESTS  OF  IBON^   STEEL,   AND   OTHER  MATERIALS. 

Marks,  >2M.V^ 
Diameter,  ^'.564. 

Sectional  area,  .25  square  incli. 


Applied  loAda. 


Total. 


Poundt. 
250 
1,250 
2, 5(H) 
8,750 
6.000 
6,250 
7.500 
8.750 
10.000 
11.250 
12.500 
12,750 
13,0<H) 
13, 1'50 
13,500 
13,  750 
H.OOO 
14,250 
14,500 
14,750 
15.000 
15.500 
18,000 
10,500 
17.000 
17.500 
18.UO0 
18.500 
19.000 
10.500 
20,000 
20,500 
21,000 
21.600 
22,000 
22.500 
23.000 
28,500 
24,000 
24.500 
26,000 
26,100 


Per  Muare 
inon. 


POttlKJU. 

1,000 
6,000 
10,000 
15.000 
20.000 
26.000 
30,000 
85,000 
40,000 
45,000 
50,000 
51,000 
62.000 
53,000 
64,000 
65,000 
56,000 
67,000 
68.000 
69.0(10 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
06,000 
98,000 
100,000 
100,400 


Elonftatloii 
per  inch. 


JndL 
0. 

.000067 
.000238 
.000400 
.000567 
.000767 
.000967 
.001138 
.001267 
.001400 
.001600 
.001633 
.001667 
.001738 
.001767 
.001800 
.001833 
.002900 
.004867 
.006038 
.000767 
.008600 
.010200 
.012088 
.013767 
.015500 
.017500 
.019600 
021738 
.024033 
.026367 
.029438 
.083083 
.036100 
.0400 
.0438  . 
.0600 
.0600 
.0667 
.0767 
.1100 
.1688 


Snooeulro 

elongation 

p^inch. 


JndL 
9. 

.000067 
.000166 
.000167 
.000167 
.000200 
.000200 
.000166 
.000134 
.000133 
.000200 
.000033 
.000034 
.000066 
.000034 
.000088 
.000088 
.001067 
.001967 
.001166 
.000734 
.001883 
.001600 
.001833 
.001734 
.001733 
.002000 
.002100 
.002138 
.002800 
.002334 
.003066 
.003600 
.002067 
.0049 
.0033 
.0067 
.0100 
.0067 
.0100 
.0338 
.0288 


PemiaDent 
set. 


Jntk. 


0. 
0. 
0. 
6. 
0. 
0. 
0. 
0. 
0. 


Sneceaaire 

penDaaent 

aek 


Initial  load. 


Klaattc  limit 


Tanrile  ttraoxth. 


Ge9ieral  ntmmarjf, 

Sneoiflo  gravitj •• (•* 

Hardness St-* 

TensUe  streoKthper  square  inch  of  original  seotion ponnds..  140.^, 

Elaaticlimlt  per  souare  inch  of  oriipuaisection do...  M.M 

ElonsRtion  per  inco  after  rupture ineli..   &"*' 

Klougaliou  p«>r  inch  under  straio  at  elastic  limit do Mi^ 

Reduction  in  diameter  at  point  of  mptore do  ...     -^ 

KiMlnction  in  area  after  mptare,  per  oentam  of  original  section ^ 

Position  of  rupture "Mframwta 

Character  of  broken  surface •Ul^i  interspersed  with  fine  itniia)'"(« 

J£longation  of  inch  sections »J0',".1<    •» 


BON,  STEEL,  AMD   OTHEB  MATERIALS. 
No.  3230. 


Diameter,  ".564. 

SectiODal  area,  .25  square  ioch. 


ledrcDRh  p«  HukreiDob  of  oriitiD*!  Hotlon pounds..    H,  MW 

oliDitparHoaTvlBchof  orlglurHnUoa do  ...     SIDW 

itiDBpvrLiMB  Afthrraptnre...... .^ -,,-. iosh..     0.1MT 

Mion  pur  tiicbniidrrslnilDatelwUo  limit do MIBM 

illan  Id  diuDet«r  At  paint  or  TuptDTO  ..-.......-,-.-.....-,.,..-- do..-.        -114 

nioniD  imBftmraptnn,  pcrecDtBinot  origliftl  MCtloD 41.  S 

niirniptnn ".90 fron DMk 

ewrof  bnkan  anrfux aJIliy.  lotsnp«wd  with  Una  mannlatloD 

Ukmoriiieh  HoUoDB •■M,'-ll."n- 

H.  Ex.  16 a 


^ 
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TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 

GAS  CHECK  RIKO  FORGIKa. 

Exterior  diameter,  13'^ 
Interior  diameter  3''.5. 


No.  2840. 

Marks,  ^2  Yi^* 
Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Applied  loAdft. 

Elongation 
per  Inch. 

SacceMiTo 

elonntion 

per  Inch. 

Permanent 
set. 

! 
Saccewive 

ToteL 

Found». 
250 
1,260 
2,600 
3,760 
6,000 
6,250 
7,600 
8.750 
10,000 
11,2  0 
11,600 
11,760 
12,000 
12,250 
12,500 
12,760 
18,000 
18.250 
13,500 
14,000 
14,600 
15,000 
15,600 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10.500 
20.000 
20,600 
21,000 
21,600 
22.000 
28.500 
28,000 
23,500 
23,820 

Per  aqiutra 
inon. 

permanent 
Bet. 

Bemarka 

Pound*. 
1,000 
6,000 
10.000 
15,000 
20,000 
2&000 
30,000 
35,000 
40,000 
4A.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
53,000 
64,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82, 000 
84,000 
86,000 
88,000 
90,000 
9i.000 
94,000 
95,280 

Inch. 
0. 

.000167 
.000300 
.000467 
.000633 
.000767 
.000038 
.001067 
.001233 
.001367 
.001400 
.0014:13 
.001567 
.002233 
.002967 
.003667 
.004333 
.004938 
.  005667 
.007467 
.009000 
.010733 
.012600 
.014667 
.016600 
.018267 
.020400 
.022700 
.025067 
.027838 
.030738 
.034000 
.  037838 
.042667 
.046500 
.0533 
.0600 
.0667 
.0867 
.1233 

2neh. 

a 

.000167 

.000138 

.000167 

.000166 

.000134 

.000166 

.000134 

.000166 

.000134 

.000033 

.000033 

.000184 

.000666 

.000734 

.000700 

.000666 

.000600 

.000734 

.001800 

.001533 

.001733 

.001867 

.002067 

.001933 

.001667 

.002133 

.002300 

.002367 

.002766 

.002900 

.003267 

.003833 

.004834 

.003833 

.0068 

.0067 

.0067 

.  0200 

.0366 

InelL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
SUaUeUnli. 

Tenaile  atraaglk. 

••■•■*••  •• 

• 

General  tummarjf, 

Tenaile  fltrenirth  per  eqnare  inch  of  oriirinal  aeotion pooade..  fB^W 

Elastic  llrait  per  square  inch  of  original  section do  ...   47JII 

Elongation  per  inch  after  rttpture Ineh..   iW 

Elongation  per  inch  ander  strain  at  elasfciclimit do ttMS 

Eedaotion  in  diameter  at  point  of  mptare do M 

Itedaotton  in  area  after  raptnre,  percentam  of  oiiglnid  seotion U,9 

Position  of  rapture VAlnmuA 

Character  of  broken  surface afflcr 

Blongationof  inch  sections *».IT,  "JJ'i'Jl 


"^^BgTB  OF  UtOK,    STEEL,   AND  OTHEB  MATBBIALS. 
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?«: 


No.  2841. 


loeh. 


.000188 


.000438 
.000507 
.000788 
.000000 

.  oouw 

.001207 
.001300 
.  001883 
.001807 
.001438 
.001407 
.001500 
,  O0153S 
,  OOIOOO 
.  001600 
.  001700 
.  0017.^3 
,  O01T07 
.  002107 
.003100 
.  003087 
^004338 
.  <M>4988 
,005087 


007100 
008000 
010438 
O12107 
.  014000 
,  015800 
.  017887 
.  019687 
.  021883 
.O2400C 
.  C28333 
.  4)29107 
.  032167 
.  O35S00 
.039000 
.  043107 
.  048338 
.0533 
.0883 
.  0700 
.1000 
.1188 


eionffstion 
per  inch. 


InOL 
0. 

.000133 
.000167 
.000183 
.000184 
.000100 
.000187 
.000200 
.000167 


000034 


.000088 


.000007 
X 

.000100 
.000088 

.000034 
.000400 
.000038 

.000587 
.000008 

.000000 
.000784 
.000586 

.000687 
.001800 
.001533 
.001784 
.001833 
.001800 
.001867 
.002000 
.002108 
.002107 


.002834 

.003000 

.003333 

.003500 

.004107 

.005108 

.004067 

.0100 

.0087 

.0300 

.0133 


FWHMMMBt 

pemuiflBt 

■et. 

Inch. 
0. 

Ineh. 
0. 

0. 

0. 

0. 

0. 

0. 

"•"••"»•••"» 

■ 

■•"•••  •••••• 

Remarks. 


Initial  l<Md. 


BUstio  limit. 


Tensile  stzength. 


General  emmmarjf, 

inch  of  original  section pounds..  100,240 

„       ^^--—B^lnoli  of  original  section do....    52,000 

-V««k\fcV«»^-*5C^5t«Truptnre    inch..    0.1038 

;^X\o^^««l^^^««d«rBtnunatel«tioUmit do 001767 

^i**««*^'P*5vS«St«rlk*P<>*"*<>'™P*^*" ^^ 11* 

!SSA!Bm.^ao.  q**^^S».wiw»  Tgptnre,  per  centnm  of  original  section 36.4 

'         -     ^•^S*      — --^ l".25fromneck 

^SiSM^M&sitfflMoe silky;  trace  of  granolation 

"^^^S^wSSS^- - '  .26^  ".21*      12 


692  TESTS   OF  IBON,  BTBEL,  AND  OTHER   UATEEUU. 

No.  2842. 
Marks,  ""t^*^" 
Diameter,  ".564. 
Sectional  area,  .25  square  iuch. 


MMUO 

QOOJO* 

oioe«i 

OSMSI 

B8,l»0 

ImJi. 

InA. 

Speoiflo  gn 


Qtneral  nmnor^. 


ToDiUe  strciigth  per  sqnmre  Inoli  of  original  af 
SlMtlo  limit  par  uiuvs  incb  of  orlglDaTuKitioD 
KIdnintloD  per  Inoii  aflBr  rap* — 


Redaction  Id  diamoter  itt  pvlut  ot  rnpta 
Koduotiun  In  troa  ftfUr  rnptare.  pet  mi 

roBlllOD  of  rDptnn 

Uhsniotcr  of  broken  (nrfMa 

SlongMton  of  inch  Mottou 


loUmlt 

am  ot  erlgiul  w 


lact..    IHB 


TESTS  OF  ntOK,  STEEL,  AlID  OTHER  MATEBIAL8. 

No.  2899. 

Marks,  "^'i^^* 
Diameter,  ."564. 
Sectional  area,  .25  sqaare  inch. 
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ApfkUedkttds. 


Total 


Povndt. 

I,2j0 
2,tM 
8,750 
5,000 
0,250 
7,500 
fl^750 
10,000 
11,250 
12,600 
13.750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14.50i> 
14,750 
15,000 
15^290 
ISvSOO 

15^750 

10.000 

10^290 

10^500 

17.000 

17,500 

18,000 

IflySOO 

U^OOO 

10,500 

20,000 

20,500 

21.000 

21,500 

2-J.OCO 

22^500 

23,000 

21500 

24,000 

24,500 

29^000 

25,500 

20^000 

28^500 

27,000 

27,500 

27,080 


Peraoiure 

iBCA. 


1.000 

S.000 

10,000 

15,000 

20,000 

23,000 

30.000 

3^000 

40,000 

45^000 

50.000 

51,000 

52,000 

53,000 

54.000 

65,000 

58,000 

57,000 

58,000 

50,000 

60.000 

61.0C0 

ea;ooo 

03,000 

04,000 

05,000 

06^000 

68.000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84.000 

86.000 

8P.000 

90.000 

92,000 

04,000 

90.009 

98.000 

100,000 

102,000 

104. 000 

166,000 

108,000 

110,000 

110,  sao 


Elongation 
per  iooh. 


Inch. 
0. 

.000133 
.000800 
.000500 
.000633 
.000867 
.001033 
.001200 
.001367 
.001533 
.031700 
.001733 
.001800 
.001833 
.OOISO*/ 
.001900 
.001933 
.001967 
.002000 
.002100 
.003167 
.002233 
.002300 
.002467 
.002633 
.003000 
.003333 
.004533 
.006133 
.007333 
.000200 
.010833 
.012067 
.014433 
.010100 
.018000 
.020000 
.022167 
.024500 
.026738 
.029200 
.031667 
.034833 
.037667 
.042000 
.0467 
.0533 
.0633 
.0767 
.1000 


SacoeastTo 

elongation 

per  inch. 


IndL 
0. 

.000133 
.000107 
.000200 
.000133 
.000284 
.000166 
.000167 
.000167 
.000106 
.000167 
.000033 
.000067 
.000033 
.000034 
.000033 

.oooo:^ 

.000034 

.000033 

.000100 

.000067 

.000066 

.000067 

.000167 

.000166 

.000367 

.000333 

.001200 

.001600 

.001200 

.001867 

.001633 

.001834 

.001766 

.091667 

.001900 

.002000 

.003167 

.002338 

.002233 

.002467 

.00-2467 

.003166 

.002834 

.004333 

.0047 

.0066 

.0100 

.0134 

.0233 


Permanent 
seL 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snoceaaive 

permanent 

aet. 


Remarka. 


Inch. 


0. 


Initial  load. 


BlaatioUniit. 


'I'i^Bile  atrength. 


General  summary, 

TeocOe  atrengtb  per  aqaare  inoli  of  oriji^inal  aection pounds. .  110, 520 

XUatfc  limit  per  aqnaro  inch  of  original  aection do 62, 000 

Ekmgation  per  inco  after  mptnre inch . .    0. 1667 

Bongation  per  inch  antler  atrain  at  elastic  limit <lo 002300 

Sednctlon  in  diameter  at  point  of  mptnre do 124 

fiednction  in  area  after  mptnre,  per  centam  of  original  aection 39.2 

PMition  of  mptnre       1". 50  from  neck 

Chaiactar  of  broken  aarface granular  at  ciroamferonce;  silky  center 

Beogationofinehaeotiona ".13,  ".27». 'MO 
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TESTS    OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 


No.  2900. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Applied  loadfi. 


Total. 


Pound», 
£00 
1,(K)0 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
10.200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,200 
12,400 
12,600 
12,800 
13,000 
13,200 
I3,6U0 
14,000 
14,400 
14,800 
16,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18^800 
10,200 
19,600 
20,000 
20,400 
20,800 
21,200 
21,600 
22,000 
22,400 
22,790 


Per  aqnare 
inch. 


Pound*. 
l.OuO 

5,  oao 
10,  ouo 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
.50,000 
60,000 
61,000 
6i,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
06,0t0 
98^000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112.000 
118,960 


Eloneation 
per  inch.' 


Inch. 
0. 
.000200 
.000350 
.000500 
.000650 
.000850 
.001000 
.001150 
.001350 
.  001550 
.001750 
.001800 
.001850 
.601900 
.001950 
.002000 
.002050 
.  002100 
.002150 
.002200 
.002250 
.002400 
.002550 
.002800 
.003000 
.003500 
.003850 
.005000 
.006500 
.007750 
.009200 
.010650 
.012250 
.013900 
.015250 
.017000 
.018500 
.020250 
.022100 
.024250 
.126550 
.028750 
.031800 
.033860 
.037150 
.040750 
.045030 
.050500 
.0550 
.0650 
.1000 


Succeaslve 

pIod  Ration 

per  inch. 


Inch, 
0. 

.000200 
.000150 
.000160 
.000150 
.000200 
.0OJ150 
.000150 
.000200 
.000200 
.000200 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000050 
.000150 
.000150 
.000250 
.000.00 
.000600 
.000350 
.001250 
.001500 
.001250 
.001450 
.001450 
.001600 
.001650 
.001350 
.001750 
.001500 
.001750 
.001850 
.002150 
.002300 
.002200 
.002550 
.002550 
.0033  JO 
.003600 
.004250 
.005600 
.0045 
.0100 
.0350 


Permanent 
aet. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snoceaaive 

permanent 

aet. 


IndL 


0. 


Bemarka 


Initial  load. 


Hlaatic  limit 


Tenafle  atreagfh. 


General  summary, 

Tenaile  atTength  per  square  inch  of  original  aection pomidt..  Ij^UJ 

SUatio  limit  per  aqnare  inch  of  original  section do...-  ^g 

Elongation  per  inch  after  mptnre ineb..  ^jg 

Elongation  per  inch  under  strain  at  elatitio  limit do **^ 

Bednotion  in  diameter  at  point  of  raptnre do.."     ^ 

Sednotlon  in  area  after  mptnre,  per  centnm  of  original  aeotion •:•,_  ^ 

Poaitionofraptore ^^?*JS 

Chazaoter  of  broken  anrfaoe granular  at  cirenmlbraDoe;  *^L*^^ 

Elongation  of  inch  aeotiona ^•^  • 


TESTS   OF  IBON,    STEEL,   AND   OTItER  MATERIALS. 

rACK-PLATB  FOBOIHO. 

No.  2960. 
Marks,  ""f-'^. 
Diameter,  "£6i. 
Sectional  area,  .25  sqaare  iocli. 
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OOMK 
•01200 
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•- 
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»aoi« 
•ooi« 

tOOiM 
MOM 

•00034 

U«M33 
0«0O«1 

oooso* 
oooso* 
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•0O434 

•Doau 

•00S33 
OO0S34 
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ootoot 
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K 
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TuuileitraiicUi. 

^Il« 


rmj^th  par  m|i 

Eb.ncuiauperlDDli 
IlMlarUiin 


thtn£ilinn  per  iach  imd«r  ■train  At 


jtulic  limit .30.... 

point  of  rapture do.... 

,u  ■■.  _.—  —*...  .jptuTD.  per  centum  of  original  soctlon _.........-..-.. 

ofroptom ".TO&iol 
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Diameter,  12^^76. 
No.  3202. 


tioiiai  area,  JiS  nquare  inch. 


icL. 


^^ 


hOOO 
S,0€0 

maoo 

20,000 

2»,000 

30,000 

40,000 
4S.OCO 
SO.  000 
51,000 

63,000 
54,000 
»,OWi 

60.000 
61,000 

96,000 

70,000 
72,000 

02,000 

w.ooS 

02.000 


'   per  fnoli. 

SaeeeMlre 

tthmntlon 

periDch. 

PermaiMBt 

SnoMMlTe 

MIL 

_ 

.'000107 
.000333 
.  000300 

.  o€iOGien 

.OOICMMI 
.  001 107 
. OOI333 

.001007 
OOl7€M> 
001707 

ooieM 

001S07 

ooii>oo 

001007 
002000 

002-^07 
003000 

oo^ooo 

6. 

.000167 

.000106 

.600167 

.000167 

.000166 

.000167 

.000167 

.000166 

.000167 

.000167 

.000038 

.000067 

.000066 

.600034 

.000036 

.000087 

.000086 

.000106 

.000167 

.000738 

.000767 

.001233 

.001667 

.001533 

.001638 

.001700 

.   01860 

.001334 

.001833 

.002000 

.001906 

.001967 

.002133 

.002667 

.002300 

.002806 

.003166 

.003334 

.003033 

.0050 

.6066 

.0067 

.6067 

.6800 

.6868 

0. 
6. 
0. 
0. 
6. 
0. 
0. 
0. 
0. 

InOL 
0. 

Tnitbaioad. 
XlMtfeUBiit. 

TcnaOs  ■tnnffth. 

01.4007 
OLOMO 

oic^soo 
iSeo*^ 

^022307 

• 

• 

•  0§7007 
"  0201:07 

•  05f2lSJ 

.O38O07 

.0*17 
.0*07 

"-1«33 

^S^^*-5 


Getiordl  iummary, 

7.6500 

,.--       .•••-•.•.••.•-••••••••■-•••---••••-•••••••"••••  A]     7« 

Inoli  of  original  iection poono*..  WJJJ 

So* of»HKi»J«e«oB :::::tU::  "\^ 

^JS^otnvtan *>— •      ;}" 

r^mte.  par  MntnB of  •rigliid  Motion iVaftomDMk 


698  TESTS  OF    CRON,    STEEL,    AND   OTHER   1IATBRIAL&         f 

Ko.  3203. 
Marks,  "^.^p 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,600 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13.250 
13,J|P0 
13,730 
14,000 
14.250 
14.600 
14,750 
15,000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22.000 
23,500 
23,000 
23,500 
24,000 
24,600 
25,000 
26.500 
25^670 


Per  sqaAre 
Incn. 


JpEwndf. 
1,000 
6.000 
10,000 
16,000 
20,000 
26,000 
30,000 
35,000 
40,000 
45,006 
50.000 
51,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67.006 
68.000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88.000 
90,000 
92,000 
94.000 
96,000 
98,000 
100,000 
102,000 
102,680 


Elongation 
permoh. 


JtMft. 

a 

.000133 

.000300 

.000467 

.000638 

.000800 

.001000 

.001133 

.061300 

.001467 

.001633 

.001667 

.601706 

.001767 

.001800 

.001838 

.001933 

.001967 

.002100 

.002433 

.003233 

.004900 

.006667 

.008267 

.010000 

.011867 

.013567 

.015600 

.017400 

.019667 

.  021733 

.024000 

.O'ilHOO 

.029167 

.032333 

.035500 

.039333 

.042933 

.0467 

.0533 

.0633 

.0800 

.1000 


Sacoeesire 

eloDffation 

perlnch. 


Permanent  ?i2?^^ 


0. 

.000188 
.000167 
.000167 
.000166 
.000167 
.000206 
.600138 
.000167 
.000167 
.000166 
.000034 
.000033 
.000067 
.600033 
.000038 
.000106 
.000084 
.600133 
.000338 
.000600 
.001667 
.001667 
.001700 
.001733 
.001867 
.601700 
.002033 
.001800 
.002267 
.002066 
.002267 
.002400 
.002767 
.003166 
.003167 
.003838  U 
.003600 
.003767 
.0066 
.6100 
.0167 
.0200 


Inek, 


a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


JtMft. 


6. 


Initial  load. 


BiMtio  limit 


Tensile  atecogth. 


Qwwal  twmwuiry. 

Tensile  slrenxtli  per  aqaare  inch  of  oriffinalfleotlon poandi..  IJ^jJ 

Elastic  limit  per  Dqoare  Inoh  of  ori^inw  section do...-  Hj" 

Elongation  per  inon  after  niptnre Inoh..  ^IJg 

Elongation  per  inch  under  strain  at  elastie  limit do WW 

Kedaction  in  diameTer  at  point  of  rapture do...-     -J" 

Koduction  in  area  after  rupture,  per  centum  of  original  section do....     *'j 

Position  of  rapture ^"'^'^^S* 

Character  of  broken  surfaoe -^1 

BlongaUonof  incbsectionfl «JB»,*A"^ 
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Ho.  3204. 


C 


J 


--^     ^'oiiaj  area,  .a5  sqnare  inch 


S£S55     '. 

o4m 

1133 

0300 

iSsss 

T«DlU«  itlCDCUl. 

ider  ■m'°  atolutie  Umlt 

^b  point  of  rapture 

c  rnptim,  pet  eentam  of  oiiginal  k 


...iliky.  iDteraperMd  vltli  flue  t 


.".TO  from  DMk 
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TESTS  OF   mON,    STEEL,   AND  OTHER  MATERIALS. 


HINOE-PIK  FOBGING. 


fTo.  2942. 

Diameter,  ^'.564. 

Sectional  area,  ".2^  square  inch. 


Applied  loads. 


Pounds. 
250 
1,250 
2,500 
8,760 
6,000 
6,250 
7.6  0 
8,  7:)0 
10,000 
11,250 
12,500 
13,750 
14,000 
14,250 
14,  500 
14, 750 
15,000 
15,250 
Ift,  500 
15. 750 
16,000 
16,250 
10.500 
16.750 
17.000 
17.250 
17,500 
17.750 
18,000 
18, 250 
18, 500 
18,750 
10.000 
19,500 
20,000 
20.600 
21,000 
21,500 
22,000 
22,600 
23,000 
28,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26.600 
27.000 
27,600 
28,000 
28,500 
20,000 
29,200 


Persaaare 
incn. 


Powi^Lm. 

l.OUO 

5,000 

10,000 

15,000 

20,000 

25.000 

30,000 

35,000 

40,000 

46.000 

50.0U0 

55.000 

50.000 

57,000 

5S,  000 

60,000 

60,000 

01,000 

62.000 

63,000 

64,000 

05. 000 

(W,0D0 

07,000 

68,000 

60,000 

70,0y0 

71,000 

72,000 

73, 000 

74,000 

75,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86.000 

88,000 

90,000 

02,000 

94,000 

06.000 

08.000 

100.000 

102,000 

104,000 

106,000 

108. 000 

110.000 

112,000 

114,000 

116.000 

116,800 


Elonsatlou 
periaofa. 


Inch. 
0. 

.000100 
.000238 
.000400 
.000567 
.000733 
.000967 
.001100 
.  001207 
.001433 
.001600 
.001733 
.  001767 
.001800 
.001833 
.001867 
.001900 
.001933 
.001967 
.002000 
.002033 
.002067 
.  002133 
.  002233 
.002533 
.002833 
.003400 
.003833 
.004400 
.005067 
.  005700 
.006400 
.  007067 
.008800 
. 010300 
.011933 
.013500 
.014967 
.016733 
. 0:83l0 
.020467 
.022400 
.024400 
.027233 
.029633 


.0367 
.0400 
.0433 
.0467 
.0533 
.0633 
.0800 
.1067 


SuccewiTe 

eloncation 

per  Inch. 


Inch, 
0. 

.000100 
.000133 
.000167 
.000167 
.000166 
.000234 
.000133 
.000167 
.000166 
.000167 
.000183 
.000034 
.000038 
.000033 
.000034 
.  000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000100 
.000300 
.000300 
.000567 
.000433 
.000667 
.000667 
.000633 
.000700 
.000667 
. 001733 
.001500 
.001633 
.001567 
.001467 
.001766 
.001567 
.002167 
.001933 
.002000 
.002833 
.002400 
.00.3667 
.0034 
.0033 
.0033 
.0034 
.0066 
.0100 
.0167 
.0267 


PermaDent 
aet. 


JneA. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 


SnooeaaiTe 

permanent 

aet 


Inch. 


Initial  load. 


EUatio  llmtt. 


General  twnmary. 

Speciflo  gravity 'J! 

Hardneaa ••*■  ..fiS 

Tensile  atren^h  per  square  inch  of  oriKinal  section poonds..  IJJJ 

Blasticlimit  per  aauare  inch  of  original  section do....  m^ 

Elongatlou  per  incn  after  mptare inon..  Ig 

Elongation  per  inch  und«>r  strain  at  elastic  Unit do W^ 

Rednotionin  diameter  at  point  of  rupture do....     •>» 

BeducticMD  in  area  after  rupture,  per  centum  of  original  section *J 

Poaition  of  rupture  .... >fty*S 

Cbaraoteirofbiokaaaarflwa • fnAvbrtdHlfME 

VtonpltoiiofiaebieolloM "Jrim"' 
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TESTS   OF   IBON,  STKEL,  ANU  OTUSB   UATBKIALB. 
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TESTS   Oh'   IHO.N,  ^'IIULL,    AMU   UTJIER   UATEfilAUI. 
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STEEL  WIRE  BILLETS. 


INGOTS  NOS.  1,  'i,  3,  4,  5,  6,  7,  AND  8,  LOT  NO.  3. 


H.  En.  16 15 


jrocef7^::z^rt.  CL^  tSpeczT/ieTus 
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WIRE 


LOT  HO.  S. 


DETAILS  OF  TESTS, 


Forms  of  tpecimem. 


ly^^zr 


2."  -► 


8 

I 


y» 


£9      -^ 


t 


Ingot  No.  I.— Lot  No.  3, 


Marks,  ^^j 


No.  3020. 


Diameter,  ".320. 

Sectional  area,  MS  square  inch. 


Applied  loMto. 

Eloiil^tion 
per  iooh. 

SncoessiTe 

PermaBent 

M4. 

SuoceesiTe 
permaoeoi 

Mt 

ReoiArks. 

Total. 

Per  aanare 
inoh. 

eloof^tlon 
per  inch. 

Potmdt. 

80 

460 

800 

1,200 

1.000 

2.000 

2,400 

2,4S0 

2;  600 

2,610 

2.720 

2.800 

2^880 

2,  MO 

8,040 

8,120 

31200 

8,300 

2,520 

8,080 

4,000 
4^100 
4,820 

4,640 

<no 

4k  M9 
1.U6 

Pound*. 
1,000 
6,000 
10,000 
15^000 
20,000 
25^000 
00,000 
81,000 
82.000 
88,000 
84,000 
85^000 
86,000 
87,000 
88,000 
80,000 
40.000 
42,000 
44,000 
46.000 
48,000 
60.000 
69,000 
54,000 
60;  000 
56^000 
06,000 
09,000 
04^000 
04^600 

Inch. 

0. 

.0069 
.0004 
.0005 
.0007 
.0009 
.0011 
.0046 
.0087 
.0100 
.0118 
.0128 
.0160 
.0166 
.0185 
.0200 
.0220 
.0280 
.0800 
.0830 
.0876 
.0481 
.0600 
.0576 
.0086 

•  0600 
•606 
.116 

•  17 
•99 

Inek, 

0. 

.0009 
.0002 
.0001 
.0002 

•  0002 
.0002 
.0035 
.0041 
.0018 
.0018 
.0015 
.0022 
.0015 
.0020 
.0015 
.0020 
.0000 
.0020 
.0030 
.0040 
.0061 
.0060 
.0075 
.0120 
.0106 

•  016 
.696 
•666 
•00 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
BlMtio  limit 

••••"••••"•• 

•  «  •  • 

£iM  1 

'      1 

IlkBll  (noirlslBOl 

"    do. 

loDgatlim  per  iaeli  aAarmptaTe ••.......•• •.••••.••••••.. .inflk.. 

lonipitloii  per  fnoh  under  mrain  a*  alMtio  limit..... •• do 60U 

atf oetkm  in  diaoMtar  at  point  of  ntptare ......m.. do 100 

edaetion  in  arae alter  raptoxe,  per  oentiim  of  original  aeotion 69.6 

Baitian  of  raptvre •••• at  middle  of  atom 

of  DrokflB  aurOMO. 
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No.  3021. 

Marks,  ^j^^l 

Diameter,  ''.319. 

Sectional  area,  .08  square  inch. 


Applied  loads. 

EloDgaUon 
peruich. 

Saooemive 

Permanent 

set. 

BacoaBttre 

permanent 

set. 

BemaAs. 

Total. 

PemqaaTO 
incn. 

elonffatton 
perinch. 

Pounds. 
80 
400 
800 
1,200 
1.600 
2,000 
2,320 
2,400 
2.480 
2.560 
2,640 
2,720 
2,800 
2,980 
2.060 
8.040 
3.120 
3.200 
3.360 
3.520 
3,680 
3,840 
4,000 
4,160 
4,320 
4,480 
4,640 
4,800 
4,900 
5.120 
5,100 

Pounds. 
1,000 
6,000 
10,000 
15.000 
30.000 
25,000 
29.000 
80.000 
8L000 
82,000 
83,000 
34,000 
35.000 
86.000 
37.000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48.000 
.'lO.OOO   ■ 
52.000. 
54.000 
56.000 
58,000 
60,000 
62.000 
64.000 
64,500 

Inch, 

0. 

.0001 
.0002 
.0004 
.0006 
.0007 
.0009 
.0020 
.0063 
.0075 
.0084 
.0100 
.0116 
.0128 
.0148 
.0158 
.0170 
.0187 
.0212 
.0268 
.0298 
.0340 
.0410 
.0480 
.0540 
.0640 
.0745 
.00 
.11 
.14 
.21 

Inch. 

0. 
.0001 
.0001 
.0002 
.0001 
.0003 
.0002 
.0011 
.0943 
.0012 
.0009 
.0016 
.0015 
.0018 
.0020 
.0010 
.0012 
.0017 
.0025 
.0050 
.0086 
.0042 
.0070 
.0070 
.0060 
.0100 
.0105 
.0156 
.02 
.03 
.07 

0. 
OL 

0. 

0. 
0. 

Inek. 
0. 

Initial  load. 

. 

Elartio  limit. 

Teoi&e  fltrengtt. 

Gtiural  MumTMtry, 

Tensile  stpenRth  per  aqnare  inch  of  oririnal  aeotion pouajto.-  Jg 

Klaatic  limit  per  equare  inch  of  original  aeotlon •^"  ^j| 

SlongatioD  per  inch  after  rupture............... 2^"  .ml 

Stongation  per  inch  under  siram  atelastio  limit jr""  ^0 

Keduction  In  diameter  at  point  of  rupture................... •'•—  g,f 

BednoUon  in  area  after  rupture,  per  centum  of  original  aactlon ii'iiiiSrf** 

Position  of  rupture •*  -*- 

ChanMster  of  broken  sarfiMe - .— — 


TESTS  OF   IBON,   STEEL,   AMD   OTHEB  MATKBIAL8. 

No.  3022. 

MarkB,  ?j^ 

Diameter,  ".505. 

Sectional  area,  .20  sqnare  inch. 


709 


Applied  lands. 

Elengatioo 
periBoh. 

SucoeisiTe 

el<»gation 

perlnch. 

Permanent 
Mi. 

m 

flooeeasiTe 

permanent 

aet. 

• 

BeoMtfka. 

Total 

Per  moan 
inch. 

PtundB, 

200 

1.00O 

^060 

3,000 

4,000 

5.00O 

0^000 

0,200 

0,400 

8,000 

0,800 

7,000 

7.200 

7.400 

7.000 

7,800 

8,000 

8,460 

8,800 

0,300 

8,600 

10.000 

10.400 

10.800 

11,200 

11,000 

12.000 

12,400 

12,800 

13,200 

13,S20 

Pounds. 
1.000 
5^000 
10.000 
15,000 
90,000 
25,000 
80.000 
81,000 
82,000 
83,000 
34,000 
85,000 
86,000 
37.000 
38.000 
38.000 
40,000 
42^000 
44.000 
46,000 
48,000 
60,000 
62,000 
54.000 
56,000 
68.000 
60,000 
62,000 
64.000 
66,000 
06^100 

Inek. 
0. 

.000100 
.000250 
.000400 
.000600 
.000800 
.000050 
.003100 
.008250 
.008650 
.010760 
.011800 
.  013100 
.  014750 
.016000 
.017000 
.018650 
.021800 
.025600 
.028400 
.033600 
.038250 
.044000 
.04080a 
'   .068250 
.0630 
.0830 
.1000 
.1250 
.1850 
.2300 

Inek. 
0. 

.000100 
.000150 
.000160 
.000200 
.000200 
.008150 
.002160 
.005160 
.001400 
.001100 
.001150 
.001200 
.001650 
.001250 
.001000 
.001650 
.003250 
.003700 
.003800 
.00410U 
.004750 
.005750 
.005000 
.008350 
.006750 
.0200 
.0150 
.0260 
.0600 
.0450 

Indu 
0. 
0. 
Ol 
0. 
0. 
0. 

0.    . 

IndL 
0. 

Inittelload. 
KlaaHa  Mmil 

a 

• 

Tenaila  atniictlk 

Oeneral  oummarjf. 

Teawfle  strengtb  per  aqoare  Inch  of  original  nection ponnda..    66,100 

XIaatic  limit  per  aquare  inch  of  oilginai  section do  ...    80,000 

JQengation  per  inch  after  mptnre ineh..    0.3650 

Bhm$n»tion  per  inch  nnder  strain  at  elaatio  limit do OOOOJO 

Bednetion  in  diameter  at  point  of  rnptnre s do 185 

Bsdaotlon  in  area  after  mptnre,  peroentnmof  original  section 50.8 

Position  of  raptare 1".05  fhmi  neck 

Character  of  broken  snrfkee fine  silky 

■"  ofiaehseotlona ".48%  ".25 
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TESTS   OF   IBON,  STEEL,  ASD  OTHEB   MATEBIALS. 


iro.3023. 
Marks,  »,▼. 

Diameter, ''JS05. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

• 

BIoDgaUuu 
per  inch. 

SnoceeaiTO 

elongaUon 

per  iooh.- 

Peimanent 
set. 

SnooeaaiTe 

permanent 

aets 

Semarkik 

Totol. 

Por  square 

iDCA. 

Pottfkfa. 

20C 

1.000 

2,000 

8,000 

4,000 

6^000 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7.200 

7,400 

7,600 

7.800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800  * 

18,200 

13,370 

10,400 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
31,000 
82,000 
83,000 
34.000 
35,000 
86,000 
87,000 
38,000 
80.000 
40.000 
42,000 
44,000 
46.000 
48,000 
60.000 
62.000 
54,000 
66.000 
68,000 
60,000 
62,0:H) 
64.000 
66,000 
60^860 

Inch, 
0. 

.000150 
.000360 
.000500 
.000700 
.000900 
.001100 
.001250 
.005750 
.009000 
.010260 
.011500 
.012500 
.013700 
.014600 
.016100 
.017600 
.020500 
.024050 
.027500 
.031600 
.036250 
.041300 
.047250 
.054250 
.062250 
.0700 
.0900 
.1060 
.1450 
.2100 

Inch. 
0. 

.000150 
.0002U0 
.000160 
.000200 
.000200 
.000200 
.000150 
.004500 
.003250 
.001250 
.001230 
.001000 
.001200 
.000900 
.001500 
.001500 
.002900 
.003560 
.003460 
.004100 
.004650 
.0050.0 
.005050 
.007000 
.008000 
.007750 
.0200 
.0150 
.0400 
.0660 

Inek, 

0. 

0. 

0. 

0. 

0. 

.000060 
.000060 

Ineh, 
0. 

Initial  load. 
Elastlellintt 

TenaUe  strcngth. 
Load  at  time  of  raptom 

.000650 

0. 

a 

General  eummary. 

Tensile  strength  per  square  inch  of  nrlinnal  section ...ponnds..  6I,6| 

Elastic  limit  per  square  inch  of  orifrinal  section do....  3B^ 

Elongation  per  inch  after  rnpture ioeh..   O.IG' 

Elon)£ation  per  ioch  understrain  at  elastic  limit do W|^ 

R'  doctiun  in  diameter  at  point  of  rupture ■ do....      -J^ 

Stductiou  in  area  after  rupture,  per  centum  of  original  section '-^ 

Poiiition  of  rupture 1".2&  ftwn  stf » 

Cbaraoterof  brolten  surface *"''  »« 

Elongation  of  inch  sections .'. "-^^  ^ 
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Ko.3024. 

JO  ST, 

ieter,*".320. 

ODal  area,  .08  sqaare  ioofa. 


Otneral  t»mw>ary. 


rieotloD do...    WOOD 

«tifliiniiV]IlM'.!!.'.'.'.''lIi;;^lliriI"^I-"!''"!  ao..ll    .mi 

are do OM 

intum  of  orlKinol  aeet 

. .  .dlky.  Mmtted.  Opened  ni 
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TESTS   OF  IBONy  STEEL,  AND   OTHER   HATEBIAL8. 


No.  3025. 
Marks,  ^^; 
Dianu  ter,  ''.319. 
89ctioiial  area,  .08  square  inch. 


Applied  loads. 

EloDj^ation 
p«r  inch. 

I       Inch, 
0. 

.0001 
.0002 
.0004 
.0006 
.0007 
.0000 
.0010 
.0014 
.0120 
.0132 
.0142 
.0158 
.0170 
.0182 
.019^ 
.0220 
.0258 
.0205 
.0335 
.  0375 
.0440 
.0528 
.0500 
.0665 
.0780 
.10 
.12 
.16 
.23. 

Bucoeaaive 

eloD^ation 

per  incb. 

Inch. 
0. 

.0001 
.0001 
.0002 
.0001 
.0002 
.0002 
.0001 
.0004 
.0106 
.0012 
.0010 
.0016 
.0012 
.0012 
.0014 
.0024 
.0038 
.0037 
.0040 
.0040 
.0066 
.0083 
.0067 
.0075 
.0115 
.0220 
.02 
.01 
.07 

PemsMieDt 

Mt. 

SncoeaalTe 

peimmieiit 

set 

Bemarks. 

Total. 

Per  nmuire 

inch. 

1 

Potindt. 

80 

400 

800 

1,200 

1,000 

2.000 

2,400 

2,480 

2,660 

• 

l*o%md» 
1,000 
5,(H)0 
10.000 
15,000 
20,  COO 
25,000 
30,000 
31,000 
3*>  nno 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

Inch. 
0. 

Initial  load. 
BlaaUo  limit 

2,640    1        33.000 
2,720    1        34,000 
2,800    •■        ^'^  OAO 

..... 

2,880 

2,  !>60 

3,040 

3,120 

3.200 

3,360 

3, 620 

3,680 

3.840 

4.000 

4.100 

4,320 

4.480 

4.040 

4.800 

4,960 

5.120 

5,190 

36,000 
37,000 
38. 000 
39,000 
40.000 
42,000 
44.000 
46,000 
48.000 
50,000 

52.  or)o 

54,000 
56,000 
58,000 
60.000 
62,000 
64,000 
64,890 

1 

1 

■ 

Tenaile  ftnngth. 

General  iummary. 

Tensile  strength  per  square  inch  oforisinal  scotion ponndi..  HJJI 

Elastic  limit  per  sauarc  inch  of  oriffinal  section do....  •'.■j 

£Ioii;;atioii  prr  inon  after  niptnre ..Infh....    »*| 

£lon);ation  per  inch  under  strain  at  clastic  limit <to *? 

Kcdiiciion  in  diameter  at  x>ointof  mptnre do....    ■■■ 

Reduction  in  area  after  mptoro,  per  centam  of  original  section ^J* 

PoHition  of  rnptnro at  middle  of  rfw 

Chiiractur  of  broken  surface "ilky,  serrated.    Opened  cracl« in  «» 
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N0.3O2& 

Harks,  |^> 

Diameter,  "^5. 

Sectional  area,  ^  square  inch. 


GeMtral  tumntay. 

kitmjrth  pCTMnirs  toch  of  orlElmil  (Mtloii poaiida..  M,4U 

ieliniilpiirMiuirelnchorotKiiulKttlon ilo  ...  M.OW 

mioo  pcrlDth  ifttr  rnptaTe iDoh..  0. 3I<.'>0 


■telutlE  Undt do OullIM 

it  polnl  of  rupture... 


rtiaa  JD  Ufa  aflcr  rnplnre,  parcuntDm  of  original  h 

icicrof  brakCDHirboe 

Ui«  of  inch  MCtiaiis 
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No,  3027. 
Marks,  |^ 
Diameter,  ".505. 
Seotioual  area,  .20  square  inch. 


Applied  loads. 

BlonntJon 
per  mob. 

Saooeesire 

elongation 

per  inoh. 

PermuieDt 
set. 

SaocessiTe 

permaneDt 

set. 

Bemarks. 

TotoL 

Per  Miiare 
inoa. 

Pimndt. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

6,200 

6,400 

6.600 

6.800 

7,000 

7.200 

7.400 

7,600 

7,800 

8,000 

8,400 

8,800 

9.200 

9.600 

10,000 

10.400 

10,800 

11.200 

11,600 

12,000 

12,400 

12,800 

ia,190 

Pounds. 
1,000 
5,000 
10.000 
16.000 
20,000 
2S000 
80.000 
81.000 
82,000 
83.000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
42,000 
44.000 
46,000 
48,000 
60,000 
62,000 
64,000 
56,000 
68,000 
60,000 
62.000 
64,000 
65.960 

Inch. 
0. 

.000160 
.000300 
.000450 
.000600 
.000750 
.000950 
.000050 
.001000 
.001050 
. 012000 
.012900 
.013000 
.015250 
.016400 
.017900 
.019250 
.022500 
.026000 
.029900 
.034000 
.039100 
.046000 
.052000 
.059000 
.068000 
.0850 
.0950 
•  1160 
.2100 

IneK 

0. 

.000150 
.000150 
.0OU150 
.000150 
.000150 
.000200 

0. 

.000050 
.000050 
.010950 
.000900 
.001000 
.001350 
.001150 
.001500 
.001850 
.003250 
.003500 
.003900 
.004100 
.005100 
.005900 
.007000 
.0070  0 
.009000 
.0170 
.0100 
.0200 
•  0950 

Inch. 
0. 
0. 
0. 
0. 

a 

0. 

Inch. 
Ol 

Tnitlallosd. 
ISIastio  limit 

Tensile  strensQi. 

General  nummary. 

Tensile  strength  per  square  Inoh  of  oristnal  section... pounds..  AKJ 

Elastio  limit  per  sqnare  inch  of  original  section • ....do  ...  33^ 

Blongation  per  inch  after  ruptore inch..  0>9^ 

Elongation  per  inch  under  ntrain  at  elastio  limit do wlO» 

Bednction  in  diameter  at  point  of  rapture  do....     -^ 

Redaction  in  areaafter  raptare.  per  cento m  of  origioal  section *^* 

Position  of  rapture l«20froini«i 

Character  of  broken  sarfkoe ..\2 

Elongation  of  inch  sections "MV'" 
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Ihgot  So.  2. — Lot  No.  S. 
2TO.2901. 


Marks, 'p^l 

Diameter,  ".319. 

Sectiooal  area,  .08  sqaare  inch. 


la  Mnsfflb.  p«rM)D*n  faioh  orarlElital  Hotlon {lonnctt..  08, 2S 

le  Umll  pec  uiian  Inch  or  origlDid  aectlOD- do...  >T,«» 

rfttion  perlach  Hfler  ropinre _.._...*,_,,...,,,., -,-.lnch..      0.2 

perlnobuuder  Blnln  >t  elutio  limit ilo  ..    .OCl 

In  dUmrtsr  U  point  of  roiitara do. ..      .Id 

"-Tnplani,  p«r  o«ntam  otoilKliwleMition S 

, , — ".Wfromneol 

»  rf  totki«  Mrito* ...__..ci«mUiv  Wpn'iMBt.i  fld;,  Wpuoant 


716     TEST8  OF  IRON,  STELL,  AKD  OTU£B  MATKEIALS. 

No.  2902. 

Marks,  \j^l 

Diameter,  ''.319. 

Sectional  area,  .08  square  inch. 


Applied  loads. 

BlonjOitioii 
per  inch. 

SaccMsive 
elonfration 
per  inch. 

Permaiient 
set. 

SaoceaaiTe 

pern  anent 

aet. 

Bemarki. 

TotoL 

Per  sqnaTe 
incn. 

Pounds. 
80 
400 
800 
1,200 
1.600 
2,000 
2.400 
2,500 
2,720 
2.800 
2,880 
2.960 
8,040 
3,120 
3.200 
3.280 
3,360 
3,440 
3,520 
8,600 
8,680 
8,760 
8,840 
8.920 
4,000 
4,160 
4,320 
4,480 
4,640 
4,800 
4,960 
6.120 
5.280 
5,440 
5,460 

Founds. 
1.000 
6.000 
10,000 
15^000 
20.000 
23,000 
30.000 
32.000 
34,000 
85,000 
36,000 
37,000 
88,  OW 
39.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
62.000 
64,000 
56,000 
68.000 
60.000 
63,000 
64.000 
06,000 
68.000 
68.280 

Inch. 

0. 

.0002 
.0004 
.0005 
.0006 
.0008 
.0010 
.0011 
.0011 
.0011 
.0012 
.0012 
.0013 
.0013 
.0123 
.0207 
.0212 
.0217 
.0232 
.0256 
.0273 
.0285 
.0300 
.0327 
.0353 
.0387 
.0467 
.0554 
.07 
.076 
.085 
.10 
.12 
.17 
.22 

Inch. 

0. 

.0002 
.0002 
.0001 
.0001 
.0002 
.0002 
.0001 

0. 

0. 
.0001 

0. 
.0001 

0. 
.0112 
.0082 
.0005 
.0005 
.0016 
.0024 
.0017 
.0012 
.0015 
.0027 
.0026 
.0034 
.0080 
.0087 
.0146 
.005 
.010 
.015 
.020 
.05 
.06 

Jfieh. 
0. 
0. 
0. 

a 

0. 
0. 
.0001 

0. 

TaitialkMd. 
BUatieliBlii 

TenaQa  strength. 

.0091 

• 

Gentral  aumtnarif, 

Tenrile  strength  per  aqnare  inch  of  oriidnalaeotion...: '^^Y*"  52 

Elasticlimit  per  sqnare  inch  of  original  section ?"••••  "•  « 

Elongation  per  inch  after  rupture J*"*-    ^m 

Elongation  per  Inch  under  strain  at  elastic  limit ™ "Jl 

Reduction  In  diameter  at  point  of  rupture ^"•'    V^j 

Keduction  in  area  after  rupture,  per  centum  of  orighial  saotion wJi'ihMnck 

Position  of  rupture n'.vJ^Sntti 

Charaoter  of  broken  lUflMe— - MKy.i"'*" 


TMT8   OP   IHON,  STEEL,  AHD  OTHBB  MATEBIALB.  717 

Ko.  2903. 
Marks.  Vt 
Di(iiDeter7''JS05. 
Sectioual  area,  .'M  sqaare  inch. 


Oatieral  lantmary. 

Ttulle itKSjrtb  pur h aire iDcb  of  orlciiiU «*e(laD txniidB,.    W.WO 

UutlelimllpcriqnanilDabafnriKln^aeetloa ilo  ...     10  uOO 

DnEBtion  priiDcbmller  TnpInrB Isoh..     a.  seoo 

BoDES'Ian  ifr  ip<*h  DndTBtniB  Uclutlc  limit do Miaw 

KadDctloD  la  diampur  ftt  point  at  rupture > do IW 

KcdattkHi  la  uva  atler  rupture,  per  oantam  oCoriiliial  Hctlim 02.  Z 

Pwiliooorraplnre .-....,.„ I'M!  from  neck 

r:h*ru-tAr  rpr  brokod  Burbflfl...... _..,,•,._, ,,,._-__..__._..__...... -..«ilky 

fiBcbMctloD* ".27."^^ 


718  TE8TS  OF  IBOK|  STEEL,  AND  OTHER  MATEBIAIA 


Ko.  2904. 

Marks,  3^w. 

Diametor,  ''.505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

Elonntlon 
per  mob. 

SucceuiTO 

eloDf^ation 

per  inch. 

Permanent 

■et. 

Sacoeasive 

permanent 

set. 

Bamarka. 

Total. 

PerMnare 
in  on. 

Pounds. 

200 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

6,200 

6,400 

6.  €00 

6,800 

7,000 

7,200 

7,400 

7.600 

7.800 

8,000 

8,200 

8,400 

8,600 

8.800 

9.000 

9,200 

9,400 

9.600 

9  800 

10.000 

10,400 

10,800 

11,200 

11.600 

12,  000 

12,400 

12.800 

13,200 

13,600 

13,720 

Pounds. 
1.000 
6.000 
10,000 
1^000 
20,000 
25,000 
30,000 
31,000 
82,000 
83,000 
84,000 
85,000 
36.000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60.000 
62,000 
64,000 
56.000 
58,000 
60.0C0 
62,000 
64,000 
66,000 
68,000 
68,600 

0. 

.000150 

.000300 

.000450 

.00C700 

.000850 

.001050 

.001100 

.001150 

.001200 

.001250 

.001300 

.001350 

.001400 

.  001450 

.001500 

.001550 

.001600 

.020500 

.021600 

.022850 

.021000 

.026000 

.027250 

.029300 

.031000 

.033500 

,037200 

.042800 

.049250 

.057000 

.065000 

.0800 

.0900 

.1100 

.1550 

.2000 

Inch. 
0. 

.000150 

.000150 

.000150 

.000250 

.000150 

.000200 

.000050 

.00U050 

.000050 

.00iK)50 

.000050 

.000050 

.000050 

.000050 

.000050 

.000050 

.000050 

.018900 

.001100 

.001250 

.001150 

.002000 

.001250 

.002050 

.001700 

.002500 

.003700 

.005600 

.006450 

.007750 

.006000 

.0150 

.0100 

.0200 

.0460 

.04fiO 

IndL 

t 

0. 
0. 
0. 

a 

.000050 

0. 

Tnitialload. 
Elaatio  limit 

Teoaile  atrength. 

•••• •• •■•••• 

.000050 

Oenerdl  tummarf/. 

Tensile  atrength  per  aqnare  inch  of  orisiiial  aeotion pounda..     C^2 

Elastic  limit  per  aqnare  inch  of  original  aeotion do....    41W 

Elongation  per  inch  after  mptnre .*. , loch..    J-3w 

Elongation  per  inch  under  ai rain  at  elaatio  limit do  ...   •*^'^ 

Reduction  in  diameter  at  point  of  raptnre do...*       -J^ 

Redoction  in  area  after  mptnre,  per  centnm  of  orl|cinal  aeotion .  *^' 

Poaition  of  mptore at  middle  of  JjJJ 

Character  of  broken  anrfaoe..... •..•..•••.••.•••..••... • 'Zi^'^^ 

Elongation  of  inoh  aeotiona  .•...•..••••—•..•••.••••••••.•••.... •.•••••. .•^•••••■•^W^i  ^*^ 


TE8T6  OF  ISON|   STEEL^   AND  OTHEfi  MATERIALS.  719 

No.  3028. 

Marks,  |^* 

Diameter,  ^'.319. 

Sectional  area,  .08  sqaare  ineh. 


Applied  loads. 

EIonffKtlon 
per  inch. 

SaoceMive 

elongatiOD 

per  inoh. 

PenoMieDt 
Mi. 

Sncoeraive 
permanent 

Mt 

Bemarke. 

ToUL 

Per  Muare 
incn. 

Povndg. 
80 
40O 
800 
1,200 
1,000 
2.000 
2,400 
2.4gO 
2,560 
2,  "40 
2,720 
£.800 
2;  880 
2,900 
3,040 
3,120 
3.2rj0 
3,300 
3,580 
3,680 
3.840 
4»000 
4.160 
4.320 
4.480 
4.640 
4.800 
4,960 
M20 
5^220 

Paundt. 
1,000 
6.000 
10,000 
15.000 
20,000 
25.000 
30,000 
81.000 
32.000 
33.000 
34,000 
35,000 
36.000 
37.000 
38,000 
89.000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62.000 
6^000 
65,250 

Jfidk. 

0. 

.0001 
.0002 
.0004 
.0006 
.0007 
.00(19 
.0009 
.0010 
.0010 
.0032 
.0140 
.0165 
.0184 
.0198 
.0210 
.0230 
.Oi.'iO 
.0291 
.0322 
.0375 
.0440 
.0506 
.0560 
.0650 
.0755 
.09 
.11 
.14 
.23 

Tnek, 

0. 

.0001 
.0001 
.0002 
.0002 
.0001 
.0002 

0. 
.0001 

0. 

.0022 
.0108 
.0025 
.0019 
.0014 
.0012 
.0020 
.0020 
.0041 
.0031 
.0053 
.0065 
.0066 
.0054 
.0099 
.0105 
.0145 
.02 
.03 
.09 

Inck. 
'0. 

0. 

0. 

0. 

0. 

0. 

Inek. 

a 

laMaiload. 
Blaatio  Unit 

Tensile  strength. 

f 

General  eummary. 

Tensile  strength  per  square  inch  of  original  seoiion pounds..  65,250 

Shusticlimit per  aqaare  inch  of  onginu  section do  ...  33,000 

Elcmgation  per  incii  after  rapture inch..      0.31 

Kioneation  per  inch  under  sirain  at  elastic  limit do  ...    .0010 

Rifdaction  in  diameter  at  point  of  rupture do 069 

Seduction  in  area  after  rupture,  per  centum  of  original  section 38.6 

Position  of  rupture ".85  rem  neck 

Character  of  broken  surface silk  j,  serrated.    Opened  cracks  in  stem 


720  TESTS  OF  IBONy   STEEL,   AND  OTHER  MATEBIAL& 

No.  3029. 
Marks,  |^ 
Diameter,  ''.319. 
Sectional  area,  .08  square  inch. 


■ 
Applied  loads. 

ElODisation 
per  inch. 

SaoGOBBiye 

OlODgatiOD 

per  inch. 

PermaDent 
set. 

Saooessive 

permoaent 

set 

Bemifb. 

Total. 

Per  saaare 
inca. 

Pounda. 

80 
400 
800 
1.200 
1,600 
2,000 
2,400 
2.480 
2,560 
2,040 
2,720 
2,800 
2,8f>0 
2.060 
8,040 
3,120 
3,200 
3,3  0 
3.520 
3.680 
3,840 
4.000 
4,160 
4,320 
4,480 
4.640 
4,800 
4,960 
5,120 
5,210 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80, 000 
31,000 
32.000 
33,000 
34, 000 
35,000 
36,000 
37.000 
38,000 
39.000 
40,000 
42,  COO 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
65^125 

Iruh. 

0. 

.0001 
.0002 
.0003 
.0005 
.0008 
.0010 
.0010 
.0011 
.0011 
.0012 
.  0152 
.0161 
.0170 
.0179 
.0195 
.0212 
.0258 
.0200 
.0325 
.0375 
.0440 
.0490 
.0570 
.0671 
.08 
.10 
.12 
.16 
.24 

Inch. 

0. 

.0001 
.0001 
.0001 
.0002 
.0003 
.0002 

0. 
.0001 

0. 
.0001 
.0140 
.0009 
.0009 
.0009 
.0016 
.0017 
.0046 
.0032 
.0035 
.0050 
.0065 
.0050 
.0080 
.0100 
.0129 
.02 
.02 
.04 
.08 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

TniHal  bwd. 

Blastio  limit. 

Teodle  Strang 

• 

General  tfwmmary. 

Tensile  strength  per  sqaare  loch  of  orieinal  section poiDidB..  t^j^ 

Elastic  limit  per  square  inch  of  original  section 'h!^i,"     «9 

Elongation  per  inch  after  mptnre 2"         Mt! 

Elongation  per  inch  under  strain  at  elastic  limit J* 'J™ 

Eednotionin  diameter  at  point  of  mptare ^  —    ^ 

Reduction  in  area  after  mpturo,  per  centam  of  original  section •'"»'  ^v 

Position  of  rupture V  ^^fTlS 

Character  of  broken  surface silky,  serrated.    Opened  cwcm  n "«" 


TESTS   OF   IBONy    STEEL^^AKD   OTHEB  MATERIALS. 

No.  3030. 

Marks,  1^ 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 


721 


I 


t 


Applied  loads. 


T.t.1  !P"^»«« 


Ptnmdt. 
200 
1,000 
2.000 
3,000 
4,000 
5.000 
0.000 
8.200 
6.4C0 
6.  GOO 

o^aoo 

7,000 

7,200 

7,400 

7,000 

7,800 

8.000 

fi.400 

8.800 

0,200 

O.OnO 

10,000 

10,400 

10.800 

11,200 

11,000 

12,000 

12.400 

12. 

13,1 


Piotmdt. 
1.000 
5,000 
10,000 
15.000 
20.0U0 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,  (lOO 
3<1.000 
87.000 
38,000 
30.000 
40.000 
42.000 
44,000 
46,000 
48,000 
50,000 
52.000 
54,000 
60,000 
58.000 
80,000 
62.000 
04,000 
05,000 


EloDfcatiloii 
per  ineJi. 


In€k. 
0. 

.000100 
.000250 
.000400 
.000000 
.000800 
.001000 
.001000 
.001050 
.001100 
.001150 

.oomo 

.015250 

.018100 

.017500 

.010000 

.020250 

.023500 

.027250 

.032000 

.038000 

.041760 

.047600 

.054000 

.008750 

.074000 

.0850 

.1050 

.1450 

.2100 


SaccMMve 

elonprtlon 

per  ineb. 


Inek. 

a 

.000100 
.000150 
.000150 
.000200 
.000200 
.000200 
0. 

.000050 
.000060 
.000060 
.000050 
.014050 
.000850 
.001400 
.001600 
.001250 
.0032.10 
.003750 
.004750 
.004000 
.006750 
.005760 
.006500 
.000760 
.010060 
.0110 
.0200 
.0400 
.0650 


ElMtie  limii 


TensSto  itnn|(th. 


Gemeral  twmmary, 

TeoeOe  strength  per  oqnare  Inch  of  oilgliialaeetioii pounds..    06.000 

Ssstfc  limit  per  sonare  Ineb  of  oiiieinsiMctioo do  ...    85,000 

SlODfcation  per  Inch  after  rnptore inch..    0.8700 

Sbngat  ion  per  inch  nnder  strain  at  eUetio  limit do 001200 

Bednction  in  diameter  at  point  of  mptnre do 196 

Bcdoction  In  area  after  mptore,  per  oentnm  of  original  section 0*2.2 

FositiooofraptnTe at  middle  of  stem 

CharactM' of  Dtoken  sarfaee fine  silky 

KloDgatkmofinchaecUoBa ".86*,  ".81$^ 

H.  Ex.  16 i6 


722  TESTS   OF   IRON,    bTEBL,    AND   OTHER   MATERIALS. 

No.  dOSl. 

Marks,  II; 

Diameter,  ".605. 

Sectioual  area,  .20  sqaare  inch. 


Applied  load*. 

Bkmsation 
peruioh. 

SaeoeeaiTQ 

I'longation 

per  mob. 

PemaneBt 
■et. 

Banemdw 

permaaant 

■et 

1 

1 

TotaL 

Per  Moare 
inon. 

Bimn^' 

PotMMb. 

200 

1,000 

8,000 

8,000 

4.000 

6,000 

8,080 

8,200 

8,400 

8.800 

8,800 

7,000 

7,200 

7,400 

7,800 

7,800 

8,000 

8.400 

8,800 

8,200 

0.800 

18,000 

10,400 

10,800 

11,200 

11,808 

18,000 

12.400 

12,880 

13,200 

PSmmhU. 

1,000 
6,000 
10,008 
16.000 
20,000 
26,000 
80,000 
81,000 
32,000 
38,000 
84.000 
85.000 
88.080 
87,000 
88,000 
88,000 
40,000 
42,000 
44,000 
48,800 
48,000 
60.000 
63.000 
64,000 
66,000 
58,000 
80,000 
82,000 
04.800 
88,000 

IfUk. 

0. 

.000160 
.000800 
.008460 
.000700 
.000850 
.001000 
.001000 
.001050 
.001150 
.001200 
.001550 
.007600 
.016860 
.017500 
.010000 
.020260 
.022600 
.028500 
.0300^0 
.034600 
.038258 
.046000 
.051300 
.058760 
.068000 
.0800 
.0860 
.1200 
.1800 

Inch. 

0. 

.000160 
.000150 
.000150 
.000260 
.000160 
.000150 

0. 

.000060 
.000100 
.000050 
.00C350 
.005060 
.008150 
.001850 
.001600 
.001250 
.002350 
.003800 
.003580 
.004600 
.004750 
.086768 
.006300 
.007450 
.008250 
.0120 
.0168 
.0250 
.0800 

0. 
8. 

0. 

0. 
0. 
0. 

Inch. 
0. 

iBiUallaad. 

■ •""" 

. 

1 

EUatfoUMit 

TraaOe  a^nBftk. 

General  iummary, 

TepaUeatreagthperaqnarelnohoforlgfaialaeottoii ....•.•, ftni^'  Jf^JS 

XlastlcUaBit  per  aqoare  Inch  of  original  aeotion ,.... ....da....  Jig 

SloBgation  per  locn  after  rapture ,., laflb*-  ig 
longation  per  Inch  UDder  strain  at  elaatio  limU t ....da ^Hg 

Bedootion  in  diameter  at  point  of  rnptoie „ da....     JiJ 

Bedvotion  in  axaa  after  rupture,  peroentom  of  oruriiialseetioo.. .,•»•• .iz 

Paaltlwiofniptwe •^■'^^^jS 

Cbaraoter  of  broken  amfiMe p «— '^ITS 

BlongatloB  of  inch  aeetiona '•V^*  ^ 


T£ST8  OF  IRON,   STEEL,    AHD  UTHEB  lUTEKUXA  723 

INOOT  No.  S—Lot  No.  3. 

Ifo.  2932. 

Diameter,  ''.320. 

Sectional  area,  .0604  square  inch. 


724  TESTS   OF   IROK,    STEEL,    AND   OTHER  MATERIALS. 


Marks,  ^^; 

Diameter,  '^319. 

SectioDal  area,  .08  GMjuare  inch. 


No.  2933. 


AppUed  loada. 

Elonntion 
perlDch. 

Sacceflsive 

Pennanent 
set. 

SuoceasiTe 

permaaent 

set. 

BODttkL 

TotoL 

PeraqiiAre 
inch. 

elongaUon 
perlnch. 

Powndt, 

80 

400 

800 

1,200 

1,600 

2.000 

2,400 

2,480 

2,500 

2,640 

2,720 

2,800 

8.880 

2,960 

8,040 

3.120 

8,200 

8,280 

8,860 

8,440 

8,520 

8,600 

8,680 

8,760 

8.840 

8,920 

4.000 

4.160 

4,820 

4.480 

4,640 

4,800 

4,960 

5b  080 

Poundi. 
1,000 
6^000 
10,000 
15^000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,0U0 
38;  000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
52.000 
64,000 
56,000 
58,000 
60,000 
62.000 
63,500 

0. 

.0002 
.0004 
.0006 

.0008- 
.0010 
.0012 
.0018 
.0027 
.0092 
.0104 
.0122 
.0137 
.0160 
.0172 
.0189 
.0210 
.0230 
.0251 
.0270 
.0290 
.0817 
■    .0341 
.0370 
.0302 
.  0420 
.0470 
.0520 
.0640 
.07 
.09 
.11 
.15 

Inch. 
0. 

.0002 
.0002 
.0002 
.0002 
.0003 
.0002 
.0001 
.0014 
.0065 
.0012 
.0018 
.0015 
.0023 
.0012 
.0017 
.0021 
.0020 
.0021 
.0019 
.0020 
.0027 
.0024 
.0029 
.0022 
.0028 
.0050 
.0050 
.0120 
.0060 
.02 
.02 
.04 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaataoUnit 

Tensile  atnagtb. 

• 

• 

. 

■ 

Getieral  summary. 

Tensile  stren)(th  per  aqnare  inch  of  original  section P^"^^"!^!S 

Blostio  limit  per  square  inch  of  original  section do. . ..  SU *• 

Elongation  per  inen  after  rnptare indi..    ^ 

Elongation  per  Inch  nnder  strain  at  olasticlimit do ^ 

Kednotlon  in  diameter  at  point  of  mpture. do....    -^ 

Bednction in  area  after  rnptore,  per  oentam  of  origimd  section 'iii^IS 

Position  of  mptore • ".5  !«■■•» 

Charaoter  of  broken  snrfaee sUky,  •errated.  OpenederacksinnnteeoriNa 


TESTS   OF   IRON,    STEEL,    AND   OTHEtt  MATERIALS. 


725 


Marks,  ?-^- 


No.  2934. 


ULs 

Diameter,  '^505. 

Sectional  area,  ^0  square  inch. 


1 

Apidied  loads. 

ElonfE&tioD 
per  inch. 

Ineh. 
0. 

.000150 
.000300 
.000450 
.000600 
.000800 
.000960 
.001100 
.001150 
.009880 
.014000 

SnocemlTA 

•»v 

SnooeMlTe 

BMDorko. 

ToteL 

Peraqpare 
incii. 

elonpation   *  '^"'^'^^ !  pemMent 
per  inch.          ^^'               net. 

1          ! 

Pmrndt. 
200 
'     1,000 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
86.000 
36,000 
37,000 
88.000 

0. 

.000150 
.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000050 
.008700 
.004150 
.OOIOOO 
.001100 
.001800 
.001650 
.001450 
.001650 
.002150 
.002200 
.002060 
.003450 
.002500 
.001750 
.004260 
.006750 
.008250 
.007750 
.013250 
.0180 
.0200 
.0800 

hveh 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

iMh. 

0. 

InitlAl  load. 
XUttleliniit. 

'     3.000 

1     3,000 
1     4.0OO 

---• 

S^COO 

6,000 
7.000 

7,200 

7,400 

7,600 

••"""" •••""• 

7,800 

8,000 

8.200 

8,400 

8,000 

8^800 

9^000 

9,200 

0.400 

9^000 

0.800 

10,000 

10^400 

10.800 

11,200 

11,000 

12,000 

12,400 

12.800 

13,170 

38,000          .OlfiOOO 



40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
62,000 
64,000 
66.000 
68,000 
60.000 
02,000 
64,000 
65^860 

.016100 

.017900 

.010560 

.021000 

.022650 

.024800 

.027000 

.029050 

.032500 

.035000 

.036750 

.041000 

.047760 

.056000 

.063750 

.077000 

.0960 

.1160 

.1050 

Tensllo  fttx«ngth. 

General  9wmnwnf. 

TeasQe  strcngUi  per  square iBoh  of  OTiffinAl  aeetion pounds..    65,830 

UastleUiDit  per  sflQare  inch  of  orisinu  section do 36,000 

XloBpUloo  per  inch  after  rnptnre inch..    0.3650 

Xhmgatlon  per  inch  under  strain  at  elastic  limit do 001160 

Bednetioa  in  diameter  at  point  of  rupture do 215 

Beduction  in  area  after  rupture,  peroentumof  original  section 06.0 

~      '     of  rupture - T'.OS  from  neck 

of  OToken  surfiuse fine  silky 

of  inch  aectioos ".28, '.80* 


1 
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TESTS   OF   IKON,  STEEL,  AND   OTHER   MATESIALS. 


Ko.2935. 
Marks, 'b^^ 
Diameter,  .503. 
Sectional  area,  .199  square  inch. 


AppUed  loads. 

JShantkm 
pflrtanoh. 

SmooeMiTB 
ekontton 

PermMMt 

Snccmrivo 

penDjawBt 

set 

ReoMilDi. 

Total. 

PtBTMiiAre 
iooti. 

Pounds, 

109 

905 

1,990 

2,986 

3,980 

4,075 

6,970 

6,160 

8.868 

6,667 

6.706 

8,065 

7.164 

7.888 

7,662 

7,761 

7,960 

8,150 

8,858 

8.657 

8,766 

8.855 

9,154 

0,853 

0,552 

9,751 

9.950 

10,848 

10,748 

11,144 

11,642 

11,040 

12,388 

12;  680 

PoundB. 
1,000 
5.000 
10.000 
15^000 
20.000 
25,000 
30,000 
81,000 
32,000 
88,000 
84,000 
86^000 
88,000 
87,000 
88^000 
89,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
48,000 
47,000 
48,000 
40,000 
60,000 
52,000 
64.000 
56,000 
58,000 
60.000 
62.000 
08»810 

0. 
.000200 

.000400 

a  rt  a  mgk  ft 

.oooouo 

.000800 

.000860 

.001100 

.001100 

.001160 

.001200 

.001880 

.001400 

.014000 

.015500 

.018250 

.017750 

.020500 

.022560 

.024500 

.027400 

.029500 

.082000 

.(^8280 

.085750 

.OSoZoO 

.041500 

.044500 

.052500 

.061000 

.0700 

.0850 

.1100 

.1460 

.2250 

0. 

.008800 
.000200 
.000200 
.000200 
.000150 
.000150 
0. 

.000050 
.000030 
.000100 
.000100 
.012600 
.001500 
.000750 
.001500 
.002750 
.002000 
.002000 
.002900 
.002100 
.002500 
.001260 
.002500 
.002500 
.003250 
.003000 
.008080 
.008500 
.0090 
.0160 
.0260 
.0350 
.0800 

0. 
0. 

0. 
0. 
0. 
0. 
0. 

Ineh, 

a 

TBitialload. 

Slaattc  Unit. 

Tensila  ttnaiclk. 

•  ••••«  •• •••• 

tenaile  atrangth  per  oqnare  Inoh  of  original  aeetioD ponadi-  A9| 

Elastic  limit  per  aqaara  inch  of  original  aeotion do  •••  nZ 

Elongation  por  inon  after  mptnre ^^"    Um 

Elongation  per  inch  nnder  atrain  ftt  elastlclimlt do  — w<g 

Bednotlon  in  diameter  at  point  of  mptnre • do  ..■     -^ 

Reduction  in  aien  after  mptnre,  per  centum  of  original  aeetlon -".v^:  -#^ 

Position  of  mptiire '•™j    3kr 

Cliaraoter  of  broken  snrlkoe V.2f™5 

Elongation  of  inch  seotiona -^^  ^ 


TESTS  OF  IBON,   8TBBL,   AND  OTHES  MATEaiAl.8. 
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l!ra3032. 

Diameter,  ".319. 

Sectional  area.  .08  square  inch. 


Applied  loads. 

perToeh. 

Bncoeoeive 

elonsetioii 

periDob. 

Permeiieiit 
oet 

Suooeeeire 

« 

Total. 

Persqoaie 

permaaent 
•et. 

BemoilDi. 

PtoMMb. 

80 

400 

800 

1.800 

1,000 

8;  000 

8,400 
^488 
8;  600 
8.040 
81780 
8,000 
8;  888 
8;  888 
8,040 
8,180 
8,800 
8,888 
3;  900 
8.088 
8,840 
4,808 
4,188 
4,830 
4.488 
4.840 
4,M 
4^888 
M20 
O^ltO 

Fommda. 
1,000 
6,000 

10;  000 

16,000 
80.000 
8^000 
80,000 
81,000 
82;  000 
88.800 
84.000 
88^000 
88,000 
87,000 
8i(808 
80;  000 
40;  000 
43;  000 
44,000 

40;  000 

46,000 
60;  000 
62;  000 
64,000 
66,000 
68,000 
80.000 
82,000 
84,000 
84,680 

0. 

.0081 
.0008 
.0008 
.0006 
.0008 
.0006 
.0008 
.0010 
.0010 
.0011 
.0011 
.0078 
.0150 
.0101 
.0310 
.0380 
.0380 
.0308 
.0358 
.0386 
.8166 
.0536 
.0988 
.0700 
.0810 
.10 
.18 

0. 

.0001 
.0001 
.0001 
.0003 
.0001 
.0003 
.0001 
.0001 

0. 
.0001 

0. 

.0087 
.0078 
.0041 
.0018 
.0010 

.0048 
.0098 
.0037 
.0080 

.0001 
.0104 
.0110 
.0100 
.09 

0. 
0. 

0. 

IniUelloed. 
BUoUo  limit 

0. 
0. 
0. 
0. 

■  ••••«  «•*••• 

.17       1         .06 
.84        i          .07 

Tenofie  strength. 

1 

Gmieral  iumrnofy, 

Touile otraagth per  sqnsre Inch  of  orisliial  section pounds..  84,500 

Elftflic  limit  per  square  inch  of  origfauussetioB do —  36.000 

Maagation  per  incn  after  mptnre Inch..     0.37 

BIsagatloii  par  inoh  under  strain  at  elastic  limit do  ...    .0011 

BsdaBtlonlB  diameter  at  point  of  rapture ...do 070 

Ssdiietlos  in  areaaftermptore,  per  centum  of  original  section  ..* 48.7 

~      "       "    iptnre atmidrtloofstem 

Dcoken  surftee silky,  serrated.    Opened  cracks  Itt  stem 


728  TESTS   OF    IRON,    STEEL^    AND   OTHER   MATERIALS. 


No.  3033. 


Marks,  |^; 


Diameter,  ''319. 

Sectional  area,  .08  8qnai*e  iucb. 


AppUed  loftAs. 


Total. 


Perscraare 
inoli. 


Pound*. 
80 
400 
800 
1,200 
1,000 
S.0O0 
2,400 
2.480 
2,600 
2,640 
2,r20 
2,800 
2,880 
2.080 
8.040 
3,120 
3,200 
8,800 
8,520 
8,680 
8,840 
4,000 
4,160 
4.820 
4,480 
4,640 
4,800 
4,060 
8,180 
^280 
6^880 


Poundt. 
1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
86.000 
81,000 
32,000 
83,000 
34.000 
35,000 
86,000 
37.000 
88,000 
89,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62.000 
64.000 
66.000 
66,600 


ElongatlOD 
per  inch. 


Inch, 
0. 

.0001 
.0002 
.0004 
.0006 
.0007 
.0000 
.0010 
.0010 
.0011 
.0011 
.0012 
.0013 
.0160 
.0170 
.0170 
.0195 
.0235 
.0265 
.6307 
.0340 
.0391 
.0470 
.0570 
.0610 
.08 
.10 
.12 
.14 
.17 
.23 


Sacoossire 

eloDgatioB 

per  inch. 


Inch, 
0. 

.0001 
.0001 
.0002 
.0002 
.0001 
.0002 
.0001 

a 

.0001 
0. 
.0001 
.0001 
.0147 
.0010 
.0009 
.0016 
.0040 
.0030 
.0012 
.0033 
.0051 
.0079 
.0100 
.0070 
.0160 
.02 
.02 
.02 
.08 
.06 


PermftDont 

Mt. 


'  Rncoeuive 

permauent 

set. 


B«ourkt. 


indL 


0. 
0. 
0. 
0. 
0. 
0. 


Jncs^ 


0. 


Initial  load. 


Blaiitlcliiiilt. 


I 


Tensile  strength. 


General  summary, 

Tensilo  strength  per  square  inch  of  original  seotion pounds..  O^Si* 

Blastio  limit  per  sqoare  inch  of  original  section do  ...  HM 

Blongation  per  incn  after  rapture inch  .     0.1~> 

Elongation  per  inch  ander  strain  at  elastic  limit do OBIS 

Redaotion  in  diameter  at  point  of  rapture do ^ 

Beduotlon  in  area  after  rupture,  per  centum  of  original  section  ^' 

Position  of  rupture -. "Mtt^mvtk 

ClUHraoter  of  broken  surface.. silky,  sertated.    Opened  ocseks  in  ttcs 
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1^0.3034. 
Marks,  V£ 
Diameter,  "M5. 
Sectioned  area,  J20  square  inch. 


Applied  loiidi. 

EloBcatloD 
peruioli. 

SoooeMiTe 

elonntioB 

per  Inch. 

PennaaODt 

eet. 

SocoeodTe 

permaaeDk 

•et 

fnek. 

a 

.000050 
0. 
0. 
0. 
0. 

Remorks. 

TotaL 

PttrMoare 
iDcn. 

200 
1,000 
8,000 
8,000 
4,000 
6^000 
6.600 

Poundt, 
1,000 
S.000 
10,000 
16^000 
20.000 
25.000 
ao  eoo 

a 

.000200 
.000850 
.000600 

.000650 

.000850 

.001050 

.001100 

.001150 

.001200 

.002100 

.014000 

.015000 

.015850 

.017000 

.018500 

.020000 

.023750 

.027760 

.031560 

.036250 

.041560 

.047500 

.054900 

.063750 

.074500 

.00 

.11 

.155 

.81 

Inch. 
0. 

.000200 
.000150 
.000150 
.000150 
.000200 
.000800 
.000050 
.000050 
.000650 
.000900 
.011900 
.001000 
.000850 
.001150 
.001500 
.001500 
.003750 
.004000 
.008800 
.004700 
.006300 
.006060 
.007400 
.008850 
.010760 
.0155 
.0200 
.0450 
.065 

0. 

.000050 
.000010 
.000050 
.000050 
.000060 

Initial  load. 
Elastic  limit. 

6.208            ai.flOO 

6,400 
6^600 
6l800 

82.000 
33,000 

84.  MM 

7,000            SJLOOO 

7.20O 
7,400 
7,600 
7.800 
8.000 
8,400 
8,800 

86,000 
37,000 
38,000 
39.000 
40,000 
42,000 

44.000 

9L200            46!fl66 

8.600 
10.000 
10.400 

48,000 
60,000 
53.000 

1 

1 

10.800    ,        64.000 

1 

11,200 
11,000 
12,000 
12.400 
12.800 
12,930 

56,000 
58,000 
60,000 
62,000 
64,000 
64,650 

Tenaile  oirength. 

•••••••••••• 

General  tummarg, 

Tenaile  strenctli  per  aqnare  inoli  of  original  section pounds..    04,660 

Elastio  limit  per  square  inch  of  original  section do  ...    38,000 

BloBgatioo  per  inch  after  rupture  inch..      0.8C6 

Etongation  per  inch  under  strain  at  elastic  limit do  ...  .001200 

Beductimi  in  diameter  at  point  of  rapture do 215 

BedttctJon  in  area  after  rupture,  per  oentun)  of  original  seotion 66.0 

Position  of  rupture ".95  fh>m  neck 

Character  of  broken  surface fine  silky 

Skmgation  of  inch  sections ".28,  ."61* 


730         TB6TS   OF   IRON,   8TEEL,    AND  OTHER   MATEBIAU 

TSO.S085. 
Marks,  ^^« 
Diameter,  '^505. 
Sectional  area,  .20  sqaare  inch. 


Applied  loads. 

KloBcatton 
perlMh. 

SoooesaiTe 

eloUBtlott 

per  iDoh. 

~=- 

S^eeeaaJre 

TotaL 

Pemqaare 
incii. 

Poundt. 

200 

1,000 

2,000 

8,000 

4,000 

5^000 

6,000 

0,200 

0,400 

0,000 

0,800 

7,000 

7,200 

7.400 

7,000 

7,800 

8^000 

8,400 

8.  BOO 

9,200 

9,000 

10,000 

10,400 

10,800 

11,200 

11,000 

12,000 

12,400 

12.800 

18,200 

18,280 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
2.^000 
90,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48.(00 
50,000 
52,000 
54,000 
50,000 
56,000 
OO.OOO 
02,000 
04,000 
06^000 
06^400 

Inch. 
0. 
.000900 
.000350 
.000500 
.000650 
.000850 
.001050 
.OOllCO 
.001150 
.001200 
.001250 
.001300 
.0095C0 
.011500 
.018500 
.019000 
.019500 
.023000 
.025750 
.030000 
.084550 
.039250 
.041500 
.050000 
.056250 
.068500 
.079000 
.0950 
.U50 
.1000 
.2100 

Inch, 
0. 

.000200 

.000150 

.000150 

.000150 

.000200 

.000200 

.0  0050 

.000050 

.000050 

.000050 

.000050 

.006200 

.002000 

.007000 

.000500 

.000500 

.003500 

.002760 

.004250 

.004550 

.001700 

.005280 

.000100 

.007050 

J»10260 

.010500 

.0100 

.0200 

.0450 

.0800 

Indi. 
0. 
0. 
0. 
0. 
0. 
0. 

JiMiL 

InUUkal 
BaiHoltelt 

TeoiltoitoMfa. 

Tenalle  atreagth  per  Mfoare  inoh  of  origtnal  aeotton podnli-  JrHJ 

Elastio  limit  per  square  Inoh  of  original  aeotion 4a.'*<  fjS 

Elongation  per  incn  after  niptare fni.-  ^Jir 

Elongation  per  inch  ander  atrain  at  elaatio  limit 4» * 

Rodnotion  in  diameter  at  point  of  mptnre 40"-     •  . 

Itednoiion  In  area  after  mptiire,  per  oentnm  of  original  aeotlon - i-     " 

Position  of  roptore ^•**'S?JC 

Cbaraoter  of  broken  aorfkoe "WIS 

Elongation  of  inch  seotlona , -^  ^ 
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Ingot  No.  4. — Lot  No,  3. 

No.  3036. 

Marks,  jj^* 

Diameter,  ''.319. 

Sectional  area,  .06  sqaare  iiiob. 


Applied  loads. 


TolaL 


80 
400 
800 
l,20il 
1,«W 
2,000 
2,400 
2.4ii0 
2,  LOU 
2,640 
2.T20 
2,800 
2,bS0 
2,080 
3,040 
S,120 
S.200 
3,300 
8^fi20 
8,680 
1^840 
4,000 
4^100 
4^820 
4,480 
4,640 
4,800 

5,130 
5,180 


Per  Maare 
ineli. 


Pounda. 
1,000 
5^000 
10,000 
15,O0C 
20,000 
25.000 
30.000 
31,000 
32,000 
3»,000 
34,000 
35,u00 
36,000 
37,000 
38,000 
39^000 
40,000 
42,000 
44,000 
46,000 
48,600 
50,000 
61;  000 
54,000 
56^000 
58,000 
60,000 
62^000 
64,000 
64,750 


SIODf(»tiOD 

per  inch. 


0. 

.0001 
.0002 
.0004 
.0006 
.0007 
.0000 
.0009 
.UOIO 
.  0075 
.0101 
.0135 
.0145 
.0160 
.0173 
.0183 
.0203 
.0245 
.0285 
.0380 
.0375 
.0440 
.OOOv 

.0580 

.0660 

.06 

.00 

.11 

.14 

.19 


SnooeMiYe 

eloosfttioii 

perlnch. 


Inch. 


0. 


.0001 
.0001 
.0002 
.0002 
.0001 
.0002 
I. 

.0001 
.0065 
.0020 
.6034 
.0010 
.0015 
.1013 
.0010 
.0019 
.0048 
.0040 
.0045 
.0045 
.0065 
.0060 
.0080 
.0080 
.0140 
.01 
.02 
.06 
.06 


Pcrmaiieiit 
set 


In^ 


0. 
0. 
0. 
0. 
0. 
0. 


SacoeMiTe 
pennaneat 

set 


0. 


Initial  load. 


BlasUo  limit. 


Tensile  stiength. 


General  ewmmmry, 

Touile  strength  per  square  inch  ef  oriainal  section ponnds..  61,750 

SbMtIo  limit  per  square  inch  of  original  section Ao —  32,000 

n«niEation  per  incD  after  rapture inch . .     0. 10 

Stoaf^en  per  inch  under  strain  at  elastic  limit ., do  —    .  0010 

RednOtian  in  dlmnoter  at  point  of  rapture do 049 

Bednction  in  area  after  rupture,  i»er  centum  of  original  section 28.4 

Position  of  rupture ".8Sftom  neck 

Cluwacterof  broken  surface sUky,  serrated.    Opened  eracka  in  stem 


732  TESTS    OF   IRON,  STEEL,  AND    OTHER    MATERIALS. 

No.  3037. 
MarkBy  ^^J 
Diameter,  *'.319. 
Sectional  area^  .08  square  inch. 


Applied  kMuU. 

EloniicaUon 
per  inch. 

SuooeMive 

elongation 

per  inch. 

Permanent 
sot. 

SacccasiTo 

permanent 

set. 

TotoL 

Peraqiuffe 
Inon. 

Bemarka. 

80 
400 
800 
1,800 
1.600 
8,000 
8,400 
3,480 
8,560 
8.640 
8.780 
8.800 
8,880 
8.900 
8,040 
8,180 
8,800 
8,800 
8.580 
8,680 
8,864 
4,000 
4,160 
4,820 
4,480 
4,640 
4,800 
4,960 
5.180 
6,860 

Pottfub. 
1,000 
5.000 
10,000 
15^000 
30,000 
26^000 
30,000 
31,000 
88.000 
33,000 
84,000 
35,000 
36,000 
37.000 
88,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
53,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64.000 
66.760 

Inch. 

0. 

.0002 
.0003 
.0004 
.0000 
.0008 
.0009 
.0010 

.no60 

.0098 

.0120 

.0137 

.0154 

.0170 

.0180 

.0192 

.0210 

.0241 

.0268 

.0286 

.0340 

.0400 

.0460 

.0531 

.0600 

.0736 

.0880 

.10 

.18 

.17 

IfUk. 

0. 

.0002 
.0001 
.0.)01 
.00u2 
.0008 
.0001 
.0001 
.0050 
.O0J8 
.0022 
.0017 
.0017 
.OUIG 
.OJIO 
.0012 
.0018 
.0031 
.0027 
.0017 
.0056 
.0060 
.0000 
.0061 
.0079 
.0126 
.0095 
.018 
.02 
.05 

Tneh, 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  loail. 

1 

.>•••«    ■••••• 

Elaade  limit. 



1 

t 

1 

1 

1 

Tenaile  atnagtL 

1 

Creneral  sumnuiry. 

Tensile  atrenfcth  per  square  inch  of  oriffinilaection  '''^'^"  »  M 

Elastic  limit  per  square  inch  of  onginalaeotioii .' f^--"  "1m 

Elongation  per  inon  after  mptare  y^^-    mH 

Elongation  per  inch  nnder  strain  at  elastic  limit °^  -"     ^^ 

Eednotion  in  diameter  at  point  of  rapture ^  *"    «| 

Redaction  in  area  after  mptare.  per  centom  of  original  section w'iAft«aB«ek 

Position  of  raptare  . v'     wJmWm 

Character  of  broken  sarfiMO silky,  serrated.    Opened  cW"™*"" 


TESTS   OF   IBON,    ST££L^    ASD  OTHES  MAT£KUL8. 

* 

No.  3038. 
Murks,  \i^ 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 


733 


AppU«dl4Mda. 

• 

Elonj^on 
per  inch. 

SncoMCiTe 

•lonsation 

permeb. 

PMVUUMBt 

■et. 

pniMMBt 

wt 

• 

To«aL 

PerMfoare 
incn. 

F&mtdB. 
200 
1.080 
2,000 
8.000 
4,000 
6^000 
0^000 
0.200 
0^400 
0,800 
^800 

7;ooo 

7,200 
7.400 
7,000 
7  800 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30.000 
81,000 
32,000 
33.000 
84,000 
35.000 
86,000 
87.000 
88,000 

HLMMI 

0. 

.000100 
.000350 
.000500 
.000700 
.000650 
.001100 

•  .001200 
.001200 
.001250 
.001300 
.001350 
.013500 
.014250 
.014000 
.010250 
.017850 
.020000 
.024100 
.027400 
.032000 
.036750 
.042000 
.040000 
.OS3500 
.002000 
.072500 
.0850 
.1080 
.1400 
.2150 

Inch. 

0. 

.000100 
.000250 
.000150 
.000200 
.000150 
.000250 
.COOIOO 

0. 

.000050 
.000050 
.000050 
.012150 
.000750 
.000060 
.001350 
.001000 
.002750 
.003500 
.003300 
.004600 
.004750 
.005250 
.004000 
.OOCOOO 
.008500 
.OlO.'iOO 
.0125 
.0200 
.0350 
.0750 

/ndL 
0. 
0. 

a 

0. 
0. 

JiidL 
0. 

Initial  iMd. 
SlMttoUmit 

TMdtoslmgtb. 

0. 

..^^    —     _— 

1 

ft  000    r        ^  MM 

8,400 

8,800 

8,200 

OlOOO 

10,000 

10^400 

10^800 

11,800 

11,000 

12,000 

12,400 

111800 

18y200 

18.400 

42.  COO 
44.000 
46,000 
48.000 

50,000 
52,000 
5i,000 
50,000 
58,000 
00,000 
02,000 
84.000 
08.000 
07.800 

.t... 

Todle •tTBBgth  per  flqoare  inch  of  oriffinal section pounds..    87,800 

Sistie limit  per  square  inch  of  orixinsl  section do....    85.000 

Bongation  per  incn  after  raptare laeh..    0.  SOriO 

KkmgarioD  per  inch  under  strain  atelaatlo  limit do 001850 

Bsdnctioo  in  diameter  at  point  of  mptare ...do 208 

Bednction  in  area  after  raptnro,  per  oenmm  of  original  section 04.0 

Position  of  mptare    ....."1.15  from  neck 

Qiaxacter  of  broken  sorfaoe fine  silky 

Sleogation  of  inob  sections ''.50*,  ".n 


1 


734  i£8T8    OF    IRON,    8TKEL,   AND   OTHER  MATERIALS. 

:So.  3039. 

Marks,  ?jT: 

Diameter,  ".505. 

SectioDal  area,  .20  square  inch. 


Applied  loads. 


Pounds. 

100 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

6,200 

6.400 

6,600 

6,800 

7.000 

7.200 

7.400 

7,600 

7,800 

8.000 

«,400 

8,f00 

9,200 

0.600 

10,000 

10.400 

10,800 

ll.IiOO 

11,600 

12,000 

12,400 

12,800 

13,200 

13,860 


Per  aqaar«i 
ison. 


Pofinds. 
1,000 
5,000 
10,006 
15.000 
20,000 
25,000 
30,000 
31.000 
32,000 
33,000 
34,000 
86.000 
36,000 
37,000 
38.000 
30,U06 
40,000 
42,  COO 
44,006 
46,000 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
60V  866 


ElonsatloB 
periDoli. 


Inch. 
0. 

.000150 
.000300 
.000466 
.000760 
.000850 
.001650 
.001106 
.001160 
.001200 
.001236 
.601300 
.001350 
.016000 
.016000 
.017050 
.  018750 
.021750 
.026000 
.028750 
.032550 
.037156 
.042500 
.048600 
.055750 
.064000 
.0750 
.0906 
.1100 
.1606 
.2100 


tSttoceauTe 

^ongation 

per  loch. 


Ifiek. 
0. 

.00C150 
.000150 
.000150 
.000.50 
.0UU156 
.000200 
.000050 
.000030 
.000050 
.600050 
.000050 
.000056 
.013650 
.001006 
.001060 
.001760 
.003000 
.003250 
.003750 
.003800 
.004600 
.005360 
.006060 
.007250 
.008250 
.0110 
.0150 
.0200 
.0400 
0600 


PMrnaoeni 
set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 


BoflOflaalve 
permftoent 

net. 


Inek, 


0. 


Initial  IomL 


ElaatleUadt 


Tenailt  atrangtlL 


Gtneral  $ummarjf. 

Tenalle  strength  per  square  inob  of  oriiriDal  section pounds. .   6(  M 

ElMttclimit  per  square  inch  of  original  section do    .•  IMS 

Xlon ga  tion  per  i  Dcn  after  ru ptore isdi . .   tW^ 

Elongation  per  inch  nnder  strain  at  elastic  limit do MOW 

Redaction  in  diameter  at  point  of  raptore do Ui 

Retluction  in  area  alter  mptare,  per  oentam  of  original  sectUm 01 

Position  of  mptare "MtnmwtA 

Charact«rof  broken  sorfiMM ilaejiwf 

Elongation  of  inch  sections ".fl^'.** 


r  % 


TMT8  OP   IBOK,  8T££Ly  AKO  OTHEE   MATERIALS 

So.  3040. 
Marks,  ^^; 
DiasDeter,  ''.320. 
Sectional  area,  .08  square  inch. 


736 


ApplMldada. 

SmbciOmb 

MneeeMlve 
per  ineh. 

1 

S»eoeMhre 

1 
1 

TMiO. 

Pwrtqiam 
iBeli. 

FcmuuMBt 
■et. 

penoaiMBt 

Mi. 

lt«B«rkt. 

80 
400 
800 
1«200 
1,000 
2,000 
2,400 
2.480 
2,900 
2.840 

^7ao 

2.880 
2;880 
3.8O0 
3,040 
3^120 
I^MO 
3,300 
3,9(20 
«v«8 
3,840 
4,000 
4,100 
4,810 
4,480 
4,04a 
4.800 
4,900 
5,120 

5^»a 

Pounds. 
1.800 
6,000 
10;  000 
19^000 
20.000 
29^000 
30^000 
31,000 

31;  000 

33,000 
34^088 

86,000 

80;  000 

87.000 
88;  088 

38^088 
48;00O 
42;  000 
44,000 

44.01:0 

43;  000 

90,000 
88,000 
94,000 
90,000 

98;ooo 

03,000 
08^000 
04,000 
06^000 

Am*. 

0. 

.0001 
.0002 
.0008 
.0009 
.0007 
.0000 
.0000 
.0010 
0010 
.0011 
.0011 
.0012 
.0140 
.0180 
.0800 
.0217 
.0247 
.0202 
.0820 
.0370 
.0440 
.0610 
.0606 
.0080 
.0780 
.00 

.u 

.10 
.83 

JiwA. 

0. 

.0001 
.0001 
.0001 
.0002 
.0002 
.0002 

0. 
.0001 

Ol 
.0001 

Ol 

.0001 
.0120 

.0000 

.0017 

.0030 

.0046 

.0028 

.0060 

.0070 

.0070 

.0076 

.0100 

.0109 

.0106 

.03 

.06 

.07 

a 

0. 

0. 
0. 

1      Tnek, 
Ol 

1 
Initial  1<mmL 

1  

1  

1 

1 

0. 
0. 

•            •             ■    •    ■    •    0 

KlMde  limit 





v/////.i'.'.'.y.'.'.' y. 

1 

* 
• 

Tensile  etrenglh. 

•"*■"■ ••■••• 

•••" 

____________ 

Twin e etwgth per egoMe laelt ef  crigtoel ■ection poniMla  .  05,000 

~^     '   Unit  par  eouen  ineh  eforigiMlMOtkB do    ..30.000 

per faien  ftfter mptue inch..     0.87 

periaohaaderelxaiBetelMtloUvdt do 0012 

a  dieaeter  at  peiat  of  rapture do 100 

EtiaetioB  !■  area efter  roptre,  per  eent— >  ef  erigjael  aeotittt 52.6 

^      '     efrnptare ".40  Avm  neck 

ef  tnokeBMix&De •  allky,  serrated 


_^-:mfl3 


736  TESTS  OF  IBOH,    STE£L,   ASD  OTHEB  HATEB 

Ko.  3041. 

Marks,  '^\ 

Diameter,  ".319. 

Sectional  area,  .08  square  inch. 


.„,.,-.  L 

.<      l8ae< 

ffih" 

SDCUUlTt 

iDltiiUlad. 

T9M1. 

"^^r-^- 

"'■        P^*- 

M 
40t 
8N 
1,100 

1    ' 

-  !  '. 

own  ■ 

»l 

OOOR    ' 

ooi* 

ItJU     ; 

SIS  1 

0188     1 

0318 
0I7B 

osoa 

0898 

s    ■ 

f 

Mft. 

ODOI 

OMl 
000! 

ooos 

•001 

0001 
0001 

OIU 

OuOt 
0818 

oou 

08ST 

•OH 

OOff) 

Mwa 

MM 

as 

/«k. 

/•* 

jri  as 

*.«»     ,         15,00OJ 

i 

tan 

s8.oa« 
w.ooo   , 

ass 

i 

•I.MO 

General  mmmarj/. 


Tentlla  (tnoitlb  pw  aqnve  Inch  of  oriiliial  aaoliii 
Elwtleltmit  per  Hiun Inch  nf  nriirtinlB™Um]... 
KlmEMIonpcriBeb  *n>^  mptnTc 


...■iky.  Hmted.    OpcoiBd  cncki t> 


TESTS  OF   IRON|    8T£EL,    AND   OTHER   MATESIAJLS. 


737 


No.  3042. 

Marks,  blJ 

Diameter,  '^505. 

Seetional  area,  .20  square  inch. 


Applied  ]<Md«. 


PpUfUft. 


1,000 
2,000 
8.000 
iOOO 
5,000 
0.000 

o.aoo 

0^400 
0.000 
0.800 
7,000 
7.200 
7,400 
7.000 

7.aio 

81000 
8.400 
8,800 

aMo 

0.000 
10.000 
10.400 
10.800 
11,200 
U.00O 
13,000 
12;  400 
12.800 
12,820 


Powtds. 
1,000 
ft.  000 
10,000 
IS,  000 
20.000 
2fi^000 
30,000 
81,000 
32,000 
33,000 
34^000 
S9.000 
80.000 
37,000 
80^000 
30,000 
40,000 
42,000 
44,000 
40,000 
48^000 
SO.  000 
52,000 
54.000 
56.000 
Se.000 
60,000 
02,000 
64,000 
04,100 


Inch. 
0. 

.000100 
.000800 
.000460 
.000060 
.000650 
.001000 
.001050 
.001100 
.001200 
.001400 
.000000 
.016500 
.017050 
.018400 
.010000 
.021000 
.025000 


.038000 

.043750 

.090750 

.068750 

.086000 

.08 

.085 

.12 

.18 


SsoceMlve 

elovKatien 

pei'ijMk. 


Indi. 
9. 

.000100 
.0OU20O 
.000150 
.000200 
.000200 
.000150 
.OOOO.'W 
.00U05O 
.000100 
.000200 
.004000 
.010500 
.000650 
.001850 
.001500 
.001000 


PeTniui0at 


.008800 

.004860 

.004750 

.005760 

.007000 

.008000 

.008260 

.012 

.015 

.025 


.025 


SvcMMire 

•mm 
■at. 


Reuarks. 


liirh. 


Inch. 


0. 
0. 

0. 
0. 
0. 
0. 


0. 


Initial  Imid. 


BiMtic  Unit 


Twwil*  strengib. 


OeMral  mmmarjf. 

Teuito «tnai^  per  wiiuire inch  of  oriftiiial  Motion pounds..    64,100 

BiMic  limit  per  Moare  inch  of  original  Motion do —    88,000 

BMgation per incn after  mptnre inch..    0.86-'0 

StMi^ation  per  inch  nndcr  strain  at  elastlo  limit do  ...  .  001200 

Sedoct ion  in  diameter  at  point  of  mptare do  ...       .  215 

Snhietion  in  area  after  laptore,  per  oeatam  of  original  sectioa « 00.0 

Podtioa  of  rapture  J".25fiomneck 

Character  of  brolcen  surface fine  silky 

ghntatloB  of  inch  seotJons ".47,  ".80 

H.  Ex.  16 ^7 


738  TESTS   OF   IRON,    STEEL,    AND   OTUEB   HATEBIAL8. 

No.  3043. 
Marks,  1^4 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 


Applied  load*. 


Pounds. 

200 

1.000 

2,000 

3,000 

4,000 

5,000 

8,000 

0,200 

6,400 

6.600 

6,800 

7.000 

7,200 

7.400 

7,600 

7,800 

8,000 

8,400 

«,800 

•,200 

9.600 

10.000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

uno 


For  Muaro 
inon. 


Pounds. 
1,000 
6,000 
10,000 
16,000 
20.000 
25,000 
80,000 
81,000 
32.000 
88,000 
34,000 
85.000 
86,000 
87,000 
88,000 
80,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,006 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64»000 
64,450 


BlongatJoi 
per  Inch. 


Inch. 
0. 

.000150 
.000800 

.000900 
.000650 
.000850 
.001000 
.001050 
.001100 
.001160 
.001290 
.001400 
.007290 
.017000 
.018500 
.01  WOO 
.021500 
.024706 
.098250 


.038056 

.043500 

.040750 

.058500 

.067600 

.078500 

.0950 

.1200 

.1856 

.2850 


SuoceesiTe 

ekmsation 

p«r  Inch. 


Inch. 
0. 

.000150 
.000150 
.000200 
.000156 
.000206 
.000150 
.000050 
.000050 
.000050 
.000100 
.000160 
.005850 
.009750 
.001506 
.001800 
.001700 
.003206 
.603650 
.004550 
.005250 
.005450 
.006250 
.008750 
.008506 
.011500 
.0165 
.0250 
.0650 
.0600 


PenoMMnt 


0. 
0. 
0. 

a 

0. 
0. 


Inek, 


Inch. 


InitJallotd. 


SlMlfellnii 


TeultottniVth. 


Chneral  $ummarjf. 

T«Dfltte  strenicUi  per  aqnare  inch  of  original  wettott pouidi"  Jj>2 

XlMtlo  limit  per  aaaare  inch  of  original  section 'SLv"  lS 

Sloaemtion  per  incn  after  mptore ; w-  *Jg 

Xloogation  per  inch  under  strain  at  elastic  limit J^ ^2 

Kedut'tion  in  diameter  at  point  of  mptore w—     'JZ 

Bednction  in  area  after  mptnre,  per  oentnmof  original  section r.-i'  .  ^ 

Position  or  mptnre *"*i«»B 

Chai-actorof  broken  surface St* 'A 

Slongation  of  inch  sections   ' 


TS8TS  OF   IBONy    ST£EL^    AND   OTHEB   HATEKIALS. 
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INOOT  No.  6.— Lot  No.  S. 

No.  3044. 
Marks,  \j^\ 
Diameter,  ''.319, 
Sectional  area,  .OSsqaare  inch. 


Applied  loads. 

Bloiigaftfcm 
pwlnoh. 

SoeoeMlve 

elongation 

per  Inch. 

Permanent 
set 

SneoeiaiTe 

permanent 

set. 

Bemarka. 

».^«.i      Per  aqa«n 

1               1 

Found*. 
80 
400 
80O 
1,20U 
1.000 
2,000 
2.400 
2.480 
2.500 
2,040 
2.720 
2.800 
2,880 
2,000 
3,040 

PiMMMb. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
31,000 
38,0110 
33,000 
84.000 
86,000 
86,000 
37.000 
88,000 
80,000 
40,000 
42,000 
44,000 
40,000 
48,000 
50.000 
52,000 
64,000 
50.000 
58.000 
00,000 
02,000 
04,000 
06,000 

Jtidk. 

0. 

.0001 
.0002 
.0004 
.0000 
.0006 
.0010 
.0010 
.0011 
.0011 
.0012 
.0158 
.0100 
.0172 
.0180 
.0100 
.0212 
.0258 
.0278 
.0317 
.0355 
.0410 
.0485 
.0600 
.0020 
.0740 
.0860 
.10 
.18 
.16 

XfMM* 

0. 

.0001 
.0001 
.0002 
.0002 
.0002 
.0002 

0. 
.0001 

0. 

.0001 
.0141 
.0007 
.0012 
.0008 
.0010 
.0022 
.0041 
.0026 
.0080 
.0038 
.0025 
.0076 
.0076 
.0000 
.0120 
.OUO 
.015 
.03 
.03 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

Jtidk. 
0. 

Initial  load. 
BlMtlQ  limit 

• 

Tensile  atrengtb. 

8,120 

8,200 
3,800 
3.520 
3,080 
8,840 
4,000 
4,100 

4»no 

4.480 

4.000 
4,000 
6,120 
0^200 

GoiMftil  swrnmary. 

TeiM&e  atrengtli  per  square  inch  of  original  section ponnds..  06^000 

BInatio  limit  per  square  inch  of  original  section do 34, 000 

IQoBgatiop  per  inch  after  mptnre iDch..      0.17 

Elongation  per  inch  under  strain  at  elastic  limit do 0011 

Rednetion  in  diameter  at  point  of  rapture do 040 

Badoction  in  area  after  rnptnre,  per  centum  of  original  section 28. 4 

Poeitioaof  niptare ".2finomneck 

Cbaznetsr  of  broken  tvrihee silky,  serrated.    Opened  cracks  in  stem 


^ 


740  TESTS   or   IKON,    STEEL,    AND   OTHEB    HATERIAIA 

No.  304$. 
Marks,  xjt\ 
Diameter,  ''.319. 
Sectional  area,  .08  sqaare  inch. 


Applied  IomU. 


TotaL 


Povndt. 
80 
400 
SCO 

1,200 

1,000 

3,000 

2,400 

2.480 

2.900 

2.640 

2,720 

2,800 

2,880 

2,000 

3.040 

3.120 

3,200 

3,300 

8,520 

3,0^0 

3,840 

4,000 

4.100 

4,320 

4.480 

4,040 

4,800 

4.000 

fi^lIO 


Pertqiuure 
inch. 


Powndt. 
1,000 
6.000 
10,000 
15,000 
20,000 
25.000 
80,000 
31,000 
82.000 
33.000 
81.000 
86,000 
86,000 
87.000 
38,000 
30.000 
40,000 
42,000 
44.000 
46,000 
4R.00O 
50.0:^0 
62,000 
64.000 
56,000 
68,000 
60,000 
r2,000 
63,876 


Blonniion 
permoh. 


Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0007 


.0010 

.0010 

.0011 

.<145 

.0166 

.0106 

.0178 

.0100 

.0205 

.0230 

.0270 

.0310 

.0350 

.0380 

.0400 

.0581 

.0610 

.0002 

.0840 

.10 

.18 

.22 


Siioo«wiTe 

doocatlon 

por  iDch. 


Inch. 
0. 

.0001 
.0001 
.0002 
.0002 
.0001 
.0002 
.0001 
0. 
.0001 
.0134 
.0010 
.0010 
.0018 
.0012 
.0016 
.0025 
.0040 
.0040 
.0040 
.0040 
.0070 
.0071 
.0070 
.0082 
.0148 
.016 
.08 
.00 


Pennuieiit 
set. 


SaeoeaaiTe 

permaiient 

set 


Inch, 
0. 
0. 
0. 

0. 
0. 
0. 


Inch. 

0. 


Initial  l4Md. 


SUattelialt. 


TeaaUa  atKBgtk. 


General  ovnimary. 

Tenaile  atrengtli  per  aqnare  inch  vf  original  aeotioii poaadi..  0,& 

Blaatio  limit  per  aqoare  inch  of  original  section do  ...  31M9 

ElongiatloB  per  inch  after  ruptore luck..     tU 

Blongation  per  inch  under  strain  at  elastic  limit do MJ! 

Bednction  in  diameter  at  point  of  ruptoie do J'l 

ReddoUon  in  area  aftermptare,  per  oentom  of  oilgliial  aaeUon JM 

Position  of  rapture , »*^tnmwm 

Character  of  broken  snifluw afllky,  aemtod.    Opanai  ciachs  *a i^m 


TESTS  OF   IBOK,  8TEEL,  AND  OTHBR    MATEB1AL8. 

Vo.  30M. 

Diameter,  ''.506. 

SectHHial  area,  SX>  square  inch. 


742  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATESIAIiS. 

Ho.  3047. 
Marks,  ?,^* 

Diameter,  ^'.505. 

SectioDal  area,  .20  square  inch. 


} 


Applied  loads. 

Blonntlon 
per  Inch. 

Inch. 
0. 
.000100 

SaooeeaiTe 

elongaHon 

perlnoh. 

PemMaeiit 
■et. 

0. 
0. 
0. 
0. 
0. 
0. 

Saooeniye 

permanent 

■et 

• 

ToU). 

Per  sqaare 
Incn. 

1 

Fmmdt, 

200 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

6,200 

6.400 

6.600 

6,800 

7.000 

7,200 

7,400 

7,600 

7,800 

8,000 

6,400 

8,800 

9,200 

9,600 

10,000 

10.400 

10,800 

11,200 

11,600 

12.000 

12,400 

12,800 

18,200 

13,660 

Pimnd$, 
1,000 
5.000 

Inch, 
0. 

.000100 
.000160 
.000150 
.000200 
.000200 
.000200 
.000050 
.000050 
.000050 
.000050 
.000100 
.006050 
.006100 
.001260 
.  001150 
.001350 
.002900 
.003250 
.008750 
.004230 
.004250 
.005600 
.005000 
.006300 
.009750 
.009000 
.012750 

Inch. 
0. 

Initial  iMd. 
ElaattoliBit 

Tensile  slTCBcth- 

10,000          .000250 
15.000          .000400 
20,000          .000600 
26,000          .000800 

80,000 
31,000 
82,000 
38.000 
84,000 
85,000 
36.000 
87.000 
88,000 
89,000 
40,000 
42,000 
44.000 
46,000 
48,000 
60,000 
62.000 
64,000 
56,000 
68,000 
60,000 
62,000 
61,000 
66.000 
67,760 

.001000 
.001050 
.OOUOO 
.001150 
.001200 
.001800 
.008250 
.014350 
.015600 
.016750 
.018100 
.021000 
.024250 
.028000 
.032250 
.086600 
.042000 
.047000 
.058500 
.063230 
.072250 
.0850 

•4*» •••■«•>• 

.1060        1      .0200 

.1850 
.2150 

.0300 
.0800 

• 

Gewral  eummarjf. 

Tensile  etrengtb  per  aqoare  inoh  of  original  section pooadi..  C,nO 

BlasUo  limit  per  sqnare  inch  of  original  section do....  W^f<? 

Elongation  per  incn  after  mptare ...iaeli..  fclW 

Elongation  per  inch  under  atrain  at  elastic  limit do MBIi 

Rednction  in  diameter  at  point  of  mptare do...      •>* 

Redaction  in  area  after  raptore,  per  ceatnm  of  original  section ^ 

Position  of  raptare l.'a6fteBiJw 

Character  of  broken  aarfiue flaswiv 

Blongatlon  of  inch  sections ^ ^ M9',''J> 


TEfiTS  OF  IRON,  STEBL,  AND  OTHER  MATERIALS. 
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No.  3048. 
Marks,  V& 

Diameter,  ^'.319. 

tJeetioiial  area,  .08  sqaare  inch. 


▲ppUedkMdi. 

periDch. 

eloDgation 
per  ineb. 

PensaiMBt 
■et. 

SvoMtttre 

Bemarka. 

TMy. 

P«r«qiutt« 
inoh. 

permaacot 
■et 

80' 
400 
800 

1.800 
1.080 
2L00O 

Pmrndi, 
1,000 
5,000 
10.000 
15,000 
20^000 
IS.  000 

-    Inch, 
0. 

.0001 
.0008 

Inch,            Ifuk. 
Ol           I       0. 

.0001           0. 

.0002              A. 

Jim*. 
0. 

laitialload. 
Elartle  limit. 

ToMile  itnogth. 

.0005    ;          .0002    .        0. 

.0007 
.OOUO 
.0010 
.0011 
.0011 
.0112 
.0166 
.0182 
.0170 

.0002    ,        0. 
.0002    '        A- 

' 

2.400    I        80^000 
2,480    '        21.000 

.0001 
.0001 
Ol 
.0001 
.0144 
.0000 
.0008 
.0010 
.0018 
.0014 
.0019 
.0047 

8.000 
2;  040 

2,720 

8,880 
8,000 
8,0M 
8,180 
8,200 
8,880 
8,880 
8|0B0 
8^808 
<000 

<ioo 

^880 

<040 
4,800 
4,000 
Oh  180 
M80 

82;  000 
88,000 
84,000 
85.000 
801 000 

87. 000    1          .  OIRO 

88,000 
38,000 
40.000 

.0198 
.0212 
.0231 

42.000    1          .0278 

44,000    1          .0317    1          -OQao 

46L  000    .         .  08.17 

.0040 
.0088 
.0005 
.0071 

48;  000 
50;  000 
58,000 

Skooo 
60; 000 

66,000 

081,000 
08,000 
04,000 

Oiiao 

.0385 
.0400 
.0631 

.0610              .0070 
.  0735              .  0125 
.0850              .0115 
.10                 .015 
.12                 .02 
.19                 .07 
.23                  M 

ateflmtChperaqoarefiieliofoiiffiiialaeolkni poimda..  04,128 

liaiil  par  aqiiare  inoh  of  original  »6ciion do —  88.000 

iBoh  after  mptnre inch..      0.82 

iaOh  under  airain  at  elastic  limit do 0012 

diameter  at  point  of  rapture do 060 

in  ana  after  raptoreb  per  oentam  of  original  aeotion 88.9 

ofrnptnore ".50  Aroraneck 

efbrokflBinifMe oilkj,  Mrrated.    Opened  eracks  la  stem 


Hi  TE8T8  OF   lEON',    STEEL,    AMD  OTHER  MATES: 

^0.  3049. 
Marks,  |^| 
Diameter,  ".319. 
SectioDal  area,  .08  square  incli. 


AppIMload^ 

?«" 

pwlnoh. 

ParuMHiit 

TotaL 

'"a- 

fMM^t. 

POHd^ 

lyk. 

fMk. 

TM. 

Aw*. 

r_.«,. 

Tmrtln atraigth  pemquaro IdcIi of  oriffliulBeotian.. ___... _._,.,,,.,,, 

Ktutta  llmU  p«r  HNue  iaDh  of  orlKinArMOtlini 

nmgMloaptrlnntaBlUrraptnn  

BIOBjialion  p«  inch  under  slnln  il  iiliuUi!  limit 

JMacllontn  diameter  Ktpolat  or  rapture 

BadacUoB  <d  area  after  rnptuce,  par  oantam  of  orlgtaal  aaaUim 

PBailioB  of  rdpton 

Cbmatet  of  broken  mrtiM ..dlkr.u 


tE8T8  or  IBOH,  STEBL,  AND  OTHER  HATERIALd. 

iraseoa 

MarkB,  'g^ 

Diameter,  ".6U5. 

Sectional  uea,  3Xi  square  iocb. 


OIMM 

...» 

744  TESTS   OF   IRON',    STEEL,    AND   OTHER  MATERIALS. 

No.  3049. 
Marks,  |^' 
Diameter,  ''.319. 
Sectional  area,  .98  square  inch. 


Applied  iMids. 

Bloiijntidsi 
per  mob. 

SaeeeedTe 

•lenntton 

perlnoh. 

PenDMMDt 
set. 

SvooeeeiTe 

1 
I 

TotaL 

Peraqoare 
inon. 

pemuuMni 
■et 

KeiDsrkti 

PowidM. 
80 
400 
800 
1,200 
1.000 
2.000 
2,400 
2,480 
2.600 
2,640 
2.720 
2.800 
2.880 
2,900 
8,040 
8,120 
8.200 
8,360 

Poundi. 
1,099 
5,000 
10,000 
15,900 
20,000 
25,000 
80,000 
81,000 
82,000 
83.009 
34«900 
35,000 
86,000 
87.009 
88.000 
89,000 
40,000 
42.000 

9. 

.9901 
.0002 
.9004 
.0006 
.0007 
.0009 
.0014 
.0040 
.0009 
.0110 
.0130 
.0148 
.0158 
.0175 
.0188 
.0308 
.0240 
•    .0270 
.0316 
.0866 
.0430 
.0480 
.0540 
.0646 
.0760 
.09 
.11 
.12 
.23 

Inok. 

9. 

.0001 
.0001 
.0002 
.0001 
.0002 
.0008 
.0006 
.0028 
.0029 
.0050 
.0020 
.0012 
.0916 
.9017 
.0018 
.0016 
.0087 
.0090 
.0046 
.0040 
.0066 
.0000 
.0909 
.9106 
.0106 
.015 
.08 
.01 
.11 
• 

Inch. 
0. 

0. 

• 

InitudlMd. 

1 

Elastic  Unit 

1 

/ 

1 

1 

1 

8, 520            44, 000 
3,080            46.000 
8, 849            48. 000 

TeoaOs  elnBcth. 

4,000 
4,100 
4,320 
4,480 
4,040 
4,800 
4.909 
6.120 
6,240 

50,000 
52,000 
64.000 
60.000 
66,000 
00,000 
62.000 
64,000 
90^699 

•■        •■•• . 

OononiZ  MMMiory.  * 

Tcodle  stnBgth  per  square  inoh  of  origiiial  aeotien , 

Blastle  limit  per  sauaro  inch  of  original  section db...  I%M 

Xloagatioa  per  inca  after  roptare teak..     9.9 

Bloagaiion  per  inch  under  strain  at  elastic  limit 4» 419 

Xeilaction  in  diameter  at  point  of  mptnre d« 40 

Bedoction  in  area  after  mpture,  per  centnm  of  origiaal  ssetion Ai 

Position  of  rapture ^. ".SO 

Charaoter  of  broken  surfaee ..sUky.i 


tESTS  or  IRON,  STEEL,  AND  OTRER   MATERIALS. 

Kaseoa 

Marks,  «bY: 

Diameter,  ".506. 

Sectional  area,  .20  Bqnare  inch. 


natwMloa 


dantlai 


m>gtli  par  aqnan  faieh  of  oilclBal  ■■  _  _. 
■tt  pec  Miura iach  ot  orl|tBU  mmIo>.., 
ID  p«r  !■<■  ■Aw  TupMn 


746  TESTS  OF   lEON,  STEEL,  AND   OTHEE   MiTEB 

TSe.  aOBU 
Marte,  I'E; 
Diameter,  ".505 
Sectional  area,  JiO  sqaare  iueb. 


1 

•.ON 

1 

T.SOD 

s 
is 

ii:«H 

11,  uo 

PhhuU. 

IE 

li 

Is 

15,  OO* 

ss 
as 

W,OM 

ga 

iSSS 

Is 

M.550 

ilUHSM 
.OOMW 

!ooo«o 
looioso      0 

.017750 

ioaisoo 
.msm 

iowsw 

!dsomo 

.OMOOO 

:« 

'.la 

Inek. 
000100 

ooojoo 

000201) 

000050 

OOWMO 
OOOOM 

000760 

001000 

003T90 
OOtMO 

oc«no 

007500 

oiiao 
OS 

00 

i 

0. 

Ineli. 

iBltUhai. 

peTMairftlnchof origliwlsactloD paoodi-  H 

KlHUaUattpwunareincborortglulMotlca da...  H 

" ^InchiflerrnptQio. ta^.      ' 

^— 'Incb  ander  emin  M Hanio  Ikdt do N 

.. — m  in  diameter  at  point  of  rnptam da 

BcdDotloBlnar«afMriuptiire.paroenUiDOfortglsalaMtlra I 

fotlUon  of  raptnn t"Jtb«aa 

nharaeUr  of  broken  aaifwa ttari 

BloQiiiUanorLnohHetlona "JT,' 


TESTS   OP   IRON,  STEEL,  AXD   OTHER   MATERIALS. 


Ul 


Ingot  No.  6.^Lot  No.  3. 


No.  3100. 
Marks,  \j^\ 
Diameter,  ''.320. 
Sectiobal  area,  .08  sqaare  iucli. 


Applied  losde. 

EIoBication 
per  iDch. 

Sncoessive 

elonfration 

per  Inch. 

Inch, 

0. 

.0001 
.0002 
.0001 
.0001 
.0002 
.0002 
.0001 

0. 
.0001 

0. 
.0001 
•    0. 

0. 

.0278 
.0020 
.0021 
.0044 
.0078 
.0000 
.0090 
.0090 
.0127 
.0133 
.0150 
.00 

Pemuioeiit 

set. 

f 

1 

1 

Sacceesive 

permanent 

set. 

Kemarks. 

ToUl. 

Pereanare 
incn. 

Potmd*. 
80 
400 
800 
1,200 
1,000 
8,000 
2.400 
2,800 
2.880 
2.000 
8.040 
8,120 
a;  200 
8,280 
8.800 
8,520 
8,080 
8,840 
4.000 
4,100 
4,820 
4.480 
4,040 
4,800 
4,000 
5,120 
5,100 

Poundi. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
80,000 
37.0C0 
88,000 
80,000 
40,000 
41,000 
42.000 
44»C00 
40,000 
46,000 
50.000 
5i,000 
64.000 
50.000 
68,000 
00.000 
02,000 
04.000 
04,600 

Inch. 

0. 

.0001 
.0003 
.0004 
.0005 
.0007 
.0009 
.0010 
.0010 
.0011 
.0011 
.0012 
.0012 
.0012 
.0290 
.0310 
.0381 
.0875 
.0450 
.0510 
.0000 
.0000 
.0617 
.0060 
.11 
.17 

Inch. 

S: 

0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

• 

1 

Elastic  limit. 

1 

Tensile  strength. 

• 

GoiMral  aummary,  , 

Tensile  strength  per  sqoareineb  of  original  section ponnds  .  04.500 

Elaiftio  limit  per  square  inch  of  originu  section do...    41.010 

Sloogation  IMT inch  after  mptnre Inch..      0.32 

noseatkm  per  inch  nuder  strain  at  elastic  limit do  ...    .0012 

Eednction  in  diameter  at  point  of  ruptare do 100 

Bednctioa  in  area  after  raptare,  per  centum  of  original  section 52.5 

Position  of  rnptnie ".25Aromoeck 

Ghaneler  of  broken  snrftMC silky,  serrated 
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TKSTa   OF  IfiOK,  STEEL,  A«D   OTHER   MATERIALS. 


No.  dial. 

Marks,  \j^l 

Diameter,  ''.319. 

Sectional  aren,  .08  square  inch. 


Applied  losdn. 


80 
400 
800 
1,8M 
1,800 
2,000 
2.400 
8.480 
8.680 
2,840 
2,720 
a^880 
8,880 
2.080 
8,040 
8.120 
8,200 
8,880 
8,620 
8,880 
8,840 
4,000 
4.180 
4,820 
4,480 
4.840 
4.800 
4.880 
6^120 
8,220 


Por  aqnare 


Mm 

IGll. 


iac 


1,000 
5,000 
10,000 
18.000 
20,000 
25,000 
80.000 
31,000 
82,000 
33.000 
34.000 
86.000 
801,000 
87.000 
38.000 
38.000 
40.008 
42.000 
44.008 
48.000 
48.000 
50.000 
62.000 
54,000 
58.000 
58,000 
80.000 
82.000 
84,000 
86,280 


ElottKatioD 


Sncoaanive 
eloacratioD 


per  inch.  !  ";^,-^^: 


Inth. 

0. 

.0001 
.0002 
.0004 
.0008 
.0007 
.0008 


.0010 
.0010 
.0011 
.0011 
.0012 
.0012 
.0018 
.0082 
.0228 
.0247 


.0424 

.0608 
.  0685 
.0838  ' 
.0748  I 


.11 
.18 
.22 


/ficA. 

0. 

.0001 
.0008 

.0002 
.0002 
.0001 
.0002 

0. 
.0001 

0. 
.0001 

0. 
.0001 

a 

.0001 
.0048 

.oieo 

.0018 
.0018 
.0082 
.0028 


0068 
0068 
0078 
,0106 
,0182 
0185 
05 
08 


Pennanent 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaeoasblTel 
permanant . 

Mt.  I 


Inek. 
0. 


Inltialhad. 


SlMticliBit. 


Tenafle  •trasth. 


CrMMnf  OMIIIIMiry* 

Taaatta  fltrengtlk  par  aqnare  inch  of  original  aaotion 

ElaaUa  limit  per  Moare  inch  of  original  sectiim ....I. .4a 

Slanfcatlon  per  inch  after  niptare ineh. 

Xloagation  per  inch  under  atrain  at  elaatio  limit da... 

Bedoction  in  diameter  at  point  of  rapture 4k»... 

Redootion  iu  area  after  rupture,  per  centaanof  erigtMl  aaetiaa 

PoaiUon  of  mptare ".40 

Character  of  nroken  anrface >ilk7i  aerrated.    Opened  emoka  In  tuHhee  of  !!<■ 


III 
43.f 


TESTS  OF   IIION,  STEEL,  AND  OTHEK  UATEBULH. 

Bo.  3102. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 


Gt*tfl  •(•MMM-jr. 

igth  per  •qom  iDoh  of  ocfalDkl  McUoa poandi..    M>,tM 

pwMunlnchorarlilsdHcUoB do...      WMt 

i«r tneii aflfT mptnre  ---- --  ^'. -...-..... ....,..,tiHh..     t.BTfla 

■rlDcbauderilnOiiMalMtir  Umll te  ...  .Mllta 

I  dUmeUrai  point  of  rnpton do 1\S 

'■--  rnptnn.  pai  ceDtam  Dti>i1clB>lHallaB RLS 


Crakea  (DrTiet flne  iiI1k< 


i 
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T£ST8   OF   IRON,  STEEL,  AND   OTHER   MATESIAUS. 


No.  3096. 
Marks,  ^w. 

Diameter,  ''.320. 

Sectioual  area,  .08  square  inch. 


Applied  loads. 


Per  sqaare 

tDOb. 


Klongatioii 
per  inch. 


Founds. 
80 
400 
600 
1.200 
1.600 
2.000 
2.320 
2.4U0 
L',480 
2..')G0 
2.010 
2,720 
2,800 
2,880 
2,960 
3,010 
3,120 
3.200 
3,300 
3.520 
8.680 
3,840 
4,000 
4.160 
4.820 
4.480 
4.640 
4.800 
4,960 
5. 120 
6. 210 


Founda. 
1,000 
5,000 
10,000 
13,000 
20,000 
25.000 
29.000 
30,000 
31,  COO 
32,000 
33,000 
34,000 
85,000 
36.000 
37.000 
38^000 
89,000 
40.000 
42,000 
4t,000 
46,000 
48,000 
50,000 
§2.000 
51.000 
66,000 
58,000 
60.000 
62.000 
04.000 
05,125 


Inch, 

0. 

.0001 
.0003 
.0005 
.0007 
.0008 
.0009 
.0015 
,0020 
.0026 
.0100 
.0130 
.0150 
.0162 
.0176 
.0190 
.0201 
.0217 
.0240 
.0288 
.0317 
.0368 
.0450 
.0520 
.0576 
.0677 
.0800 
.0950 
.1050 
.15 


Sttocemive 

eloDfratioii 

per  iiioh. 


Permanent 
set. 


Inch, 

0. 
.0001  I 
.0002 
.0002 
.0002 
.0001 
.0001 

.(Mm 

.0003 

.0006 

.0074 

.0036 

.0014 

.0012 

.0013 

.0016 

.0011 

.0016 

.0023 

.0043 

.0034 

.0051 

.0082 

.0070 

.0055 

.0102 

.0123 

.0160 

.0100 

.045 

.07 


Inch, 

0. 

0. 

0. 

0. 

0. 


SacoeaaiTe 

permanent 

•et. 


IneK. 
0. 


0006 


.0006 


Initial  load. 


Blasttc  limit. 


Tonaile 


Geiural  summary, 

Tenailo  strength  per  aquare  inch  of  original  section ponnds..  6^^ 

Elastic  limit  iier  square  inch  of  original  section do —  I^M 

XlongAtion  per  inch  after  rupture inch...     &> 

Eloni^atiou  per  inch  nnder  strain  at  elabtic  limit do iMI 

Reduction  in  diameter  at  point  of  mpture do...     .JM 

Kediiotion.in  area  after  raptnre,  per  centum  of  original  section -.•     ^* 

Position  of  rupture ".46CNBMtf 

Charaoterof  broken  surflioe ftiH^y*  serrated.    Opened  crooks  in  svrfaoe of  stM 


TESTS  OF   IRON,    STEEL,    IlHI)   OTHER   MATERIALS. 

No.  3097. 
Harks,  |?; 
Diamater,  ''.320. 
Seetional  area,  .08  square  inch. 


751 


Applied  londt. 


To«ftL 


Pottndt. 
60 

400 
600 
1,200 
1,600 
2,000 
2,400 
2,460 
2,566 
2.610 
4720 
2,6110 
2,860 
2,900 
3.040 
3.120 
3.200 
3,660 
3,620 
8,680 
3.846 
4,000 
4,160 
4,826 
4,460 
4,640 
4,800 
4,860 
5,120 
5^160 


Per  MiuArtf 
inch. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
83,000 
33,000 
84,000 
35;  000 
86.000 
37,060 
36,000 
39,000 
40.000 
42.006 
44.000 
46,000 
48.000 
50,000 
52,000 
54  000 
56,000 
56.000 
60.000 
6i,000 
64,600 
64,875 


Blonntion 
per  moh. 

SueeeMlTe 

eloDgatioD 

per  Inch. 

PeraiMkeat 
tet 

SoeoeMlTe 

penoMient 

•et 

Bemarks. 

0. 
.0001 

Inch. 

0. 

.0001 
.0001 
.0001 
.0008 
.0003 
.0001 
.0001 
.0019 
.0012 
.0086 
.0024 
.0686 
.0040 
.0022 
.0020 
.0026 
.0030 
.0080 
.0076 
.0040 
.0068 
.0074 
.0079 
.0116 
.0154 
.0125 
.015 
.066 

Inch. 
0. 
0. 
». 
0. 
0. 
0. 
0. 

Inek. 
0. 

Initial  IomL 
EluUo  Umit. 

Tensile  strength. 

.0008 

.0008 
.0006 

.0006 

.0006 

.0010- 

.0026 

.0041 

.0060 

.0101 

.0130 

.0170 

.0198 

*  .0212 

.0240 

.0270 

.0266 

.0866 

.0400 

.0452 

.0626 

.0606 

.0721 

.0875 

.10 

.115 

.20 

Gemeral  9ummar!f. 

TeiMQe  streoKth  per  square  inch  of  original  section pounds . .    64«  876 

Blaslie  limit  per  sooare  inch  of  original  aeotion do    ..    31,006 

Kmiatlon per Idcd after  mptare inch..       0.31 

Beng aion  per  inch  niHlcrfttrain  at  elaatio  limit do  ...      .0010 

IteAttctioB  in  diameter  at  point  of  mptare do 050 

Sadnetion  in  area  after  rapture,  perceatam  of  original  section 28.4 

BMitioB  of  rapture at  middle  of  stem 

Ctenoter  of  broken  »arface ailky ,  serrated.    Opened  cracks  iu  surface  of  stem 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  309S. 

Marks,  '^li 

Diameter,  ".505. 

SectioDal  area,  .20  square  iuch. 


Applied  loadt. 


ToUl. 


Per  sqoAre 


saoi 
icn. 


inc 


«~«^  5SSSK: 'r=?--' SSSS2 


Pounda. 

'    PmiMd§. 

Intk, 

2M 

1,060 

0. 

1,000 

fi,000 

.000160 

2.000 

1        10.000 

.000300 

3.000 

1ft,  000 

.000456 

4,000 

20.000 

.000666 

S.O0O 

25tO00 

.000850 

6.000 

80,000 

.001006 

0.300 

81.000 

1      .001050 

8.400 

32,000 

1      .001100 

6.000 

33.000 

,      .001100 

6.800 

34.000 

.001160 

7.00D 

35,000 

.001150 

7.200 

86,000 

.001200 

7.400 

87,000 

.001600 

7.000 

88,000 

.018500 

6,800 

39,000 

.019556 

8,000 

40,000 

.020650 

8,400 

42,000 

.023250 

8.800 

44,000 

.026760 

8,200 

46,000 

.030756 

9,000 

48.000 

.035600 

10.000 

50,000 

.041000 

10.400 

52,000 

.046760 

10,800 

54,000 

.058750 

11,200 

66.000 

.061250 

11,600 

56^000 

.068750 

12,000 

60.000 

.0850 

12,400 

62,000 

.1000 

12.800 

64,000 

.1250 

18,090 

65,400 

.2150 

per  Ineh. 


set. 


Jim*. 
I 

.000150 
.000150 
.000156 


/ndk. 


.000206 
.000150 
.000050 
.000060 

I. 
.000030 


,000400 


,001650 


.00*2900 

.003500 

.004000 

.004750 

.005510 

.005750 

.007000 

.007500 

.007500 

.016250 

.0160 

.0250 

.0900 


0. 
0. 
Ol 
0. 
0. 
0. 


loitial 


Elaetio  limit. 


Tenaile  etnafftb. 


Teneileatxengtliper  eqnereinolioforisiiialaeetfcHi «^-  — 

Ueatio  limit  per  MiiAre  Ineh  of  origliialeeotloii do...  M^IV 

Xloii^tioai per  Inen efler mplore iaeb..  lljji 

IloBgetlon  per  inch  under  etrsin  at  elestie  limit do WM 

R#«dnotion  In  diemeter  at  point  of  mptare do W 

Bedaction  in  area  afker  rapture,  per  eeatam  of  original  lecUMi *•' 

Porttion  of  rapture IMOteaiMk 

Charaoter  of  Drohen  aarfiMe dMMnJ 

Ifilongation  of  incli  seottons *M7, 'Jr 


TESTS  OF  IKON,  STEEL,  AND  OTHER  MATERIALS. 


Marks,  *b  l.' 
Diameter, ''Ji05. 
Sectiooal  area,  .2 


I  square  iDCb. 


^^^. 

s-l 

s? 

enoMHive 

RennTka. 

T*UL 

'•■jsr-  - 

HC 

Pnmdi. 

KM 
I.  MO 

1.IW> 

W 

i 

T,9M 
7,«0 

i.aw 
T,m] 
S.OO0 
s,tc« 

>,«» 

ID.OW 

ii>,uo 

10;  SN 
11. 900 

u«oo 

12.  OW 

ItSS 

3  " 
as 

li 

ass 

nooo 

Si 

«&aoo 

Intk. 

OMISO 

oocooo 
ooouo 
tootso 
0IW8H 

ooiww 

001»M 

OOllSO        0 
001200 

001300 

aiBMM 

oaffiM 
0300SO 

OMMO 

oisooo 

IIS3250 

toosoo 

tnoaoo 

DS50 

1200 

JmA. 

OOOIBO 

oooaoo 

000:^00 
UOOIM) 
000060 

ooooso 

000050 

003500 
DMSOO 

OOMOO 

0UT2M) 

OlSO 

OSOO 

rook. 

0. 

o: 

0. 

/ndh. 

iDlHil  ^o^A. 

mgtb  per  HitiBre 

.t  p«T  uiiAre  incb 

pcrlDcb  Bflflr  ra,   ..  . 

per  iDcb  ncder  strain  at  elvciaUi 

n  dlanieter  at  polat  of  mptar" 

of  fa) 

LEz.  II 


Oenrral  *iinnarji. 

f  orliiiul  Hotlon 

IgluM  BaaUoD 


re,p«roOTtii«ijii 

■aotlaiu-. 
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754  TESTS   OP  IRON,  STEEL,  AND  OTHEK  HATEB 

Ihcwt  No.  7.  —Lot  No.  3. 


Harks,  y%', 

Diameter,  ".320. 

Sectiooat  area,  .08  square  inch. 


AppUMl<«dj. 

istt 

Totd. 

■".X" 

p^Sd!!° 

M. 

paniuMM 

409 

..a 

i 

1 

1 
i 

MM 

LBM 

iffl 

20,  OM 

11 

sbIooo 

M.«» 

ss 

«,0N 

sr 

gUS! 

:S 

!mwt 
.o«w 

.OOM 
.0010 

.0010 

.0011 
.0110 

:oiM 

.DBTS 
.a44S 

!09SI 

.una 
ins 

/•ML 

:E 

.0001 

a 

0. 
.ODDl 

.0001 

1. 

.0001 

:ooss 

.0110 
.OOM 

.0001 

:SS 

.0070 

:K 

.Dao 
.«it 

0. 

!: 

a. 

0. 

r- 

IdWiI 

TeiiBao  stTKiigth  pel  iqiurelnch  of  original  n 
Sliullo  llmli  per  Kiamr«  iaoh  of  ori^liul  sectic 
ElonKiitioii  per  laoh  ftfter  rapture... 


<h  nndor  atnln  at  slaatiB  limit .  - 


BeduotioD  In  kra>  tt 


ibStmmi 


TESTS  OF  IBON,   8TEEL,  AND  OTHEB  HATEBULS.  765 

No.  3213. 

Marks,  »,^ 

Diameter,  ".320. 

Sectional  area,  .08  sqnare  inch. 


r 


756  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

ITo.  3214. 

Marks,  ^^ 

Diameter,  ''.506. 

Sectioual  area,  .20  square  inch. 


Applied  loads. 


Total. 


Pounds. 

200 

1.000 

2,000 

3,000 

4.000 

6,000 

0,000 

8,200 

e,400 

fi,600 

6,800 

7,000 

7.200 

7,400 

7,600 

7.800 

8.000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11.200 

11,600 

12,000 

12,400 

12,800 

18,200 

13,820 


Per  square 
inon. 


Pounds. 
1,000 
6.000 
10,000 
16.000 
20,000 
26,000 
30,000 
31.000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44.000 
46,000 
48,000 
60,000 
62,000 
64,000 
66.000 
68,000 
60.000 
62,000 
64,000 
66,000 
66,600 


-i^^--*j„«  Suooessive 


Inch. 
0. 

.000100 
.000260 
.000460 
.000600 
.000750 
.000900 
.000950 
.000960 
.001000 
.001060 
.001100 
.001150 
.001200 
.001260 
.002100 
.006000 
.023800 
.026000 
.020650 
.033250 
.038500 
.044000 
.050790 
.057000 
.066600 
.0800 
.0950 
.1100 
.1500 
.2100 


Inch, 

0. 
.000100 
.000150 
.000200 
.000160 
.000150 
.000150 
.000060 

0. 

.000050 
.000050 
.000060 
.OOOOoO 
.000C50 
.0OOU6O 
.000850 
.008900 
.017800 
.002200 
.00355# 
.003700 
,  O0.-?250 
.005500 
.006760 
.006260 
.008600 
.0146 
.0150 
.0160 
.0400 
.0600 


Permanent 

aetk 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Snooeesire 

permanent 

set. 


Bemarks. 


Inch. 


0. 


Inltialload. 


ElasfeifillBit 


Tensile  strength. 


General  stimmainf. 

Tensile  strength  per  square  inch  of  original  section ponndi-.  Ci^ 

Elastic  limit  per  sonare  inch  of  original  section do....  SMjJ 

Elongation  perinea  after  rapture ioeb..  j^Jj" 

Elongation  per  inch  ander  strain  at  elastic  limit do i>»* 

Bf'dtictlon  in  diameter  at  point  of  raptnre do....     ^ 

Redaction  in  area  after  mptoxe,  per  centum  of  ortgliial  seotloii «;«  .  "_ 

Position  of  raptors "***firSI 

Character  of  broken  sorfkoe '^  «« 

Elongation  of  inch  seotlons "••'^t  ''* 


TESTS   OF   IRON,  STEEL,  AND    OTHER    MATEBIALS.  757 

No.  3215. 
Marks,  1,1: 
Diameter,  ".506. 
Sectional  area,  .20  square  iDcli. 


758 


TESTS  OF  IBON|  STEEL,  AND   OTHER  MATEBIAUS. 


lSro.3208. 

Marks,  Vxl 

Diameter,  '^320. 

Sectional  area,  .08  sqaare  inch. 


JLpplled  loads. 

EkiDgation 
per  inch. 

SaooeMlTe 

elongatioii 

perlnoh. 

Pennaofint 

SnooeadTO 

permanwit 

aet. 

BflBBIBkB. 

TotaL 

Persqaare 
inolL 

PowndM. 

80 
400 
800 

1,200 
1,600 
2,000 
2,400 
2,480 
2,560 
2.640 
2,720 
2,800 
2,880 
2,060 
8.040 
8,120 
8,200 
8,860 
8.520 
8.680 
8,840 
4,000 
4,160 
4,820 
4,480 
4.640 
4,800 
4.060 
5^080 

Potindi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25^000 
80.000 
31,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88;  000 
80,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
66,000 
58.000 
60,000 
62,000 
63,500 

Jndk. 

0. 

.0001 
.0002 
.0004 
.0006 
.0006 
.0010 
.0011 
.0034 
.0008 
.0124 
.0136 
.0158 
.0170 
.0188 
.0204 
.0281 
.0266 
.0324 
.0385 
.6428 
.0463 
.0508 
.0625 
.0775 
.0806 
.11 
.14 

IndL 

0. 
.0001 

'    .0001 
.0002 
.0003 
.0003 
.0003 
.0001 
.0028 
.0064 
.0026 
.0012 
.0017 
.0017 
.0018 
.0016 
.0027 
.0034 
.0058 
.0061 
.0087 
.0040 
.0041 
.0123 
.0160 
.0120 
.0205 
.08 

0. 
0. 
0. 
0. 
0. 
0. 
.0001 

0. 

Initial  load. 
SlMtlollBtt. 

TeBaOftatTCogtiL 

.0001 

"*•"■"•■•••■ 

General  iwnmarff. 

Tensile  strength  per  square  iBoh  of  orieliiBlBeoikni • poondt..  68v" 

Elastic  limit  per  sonare  inch  of  original  section 1.. .....4 do....  lt.<M 

Slongation  per  inon  after  rapture • I Ineh..    ^ 

Elongation  per  inch  onder  strain  at  elastic  limit • • do IJJl 

Bednction  in  diameter  at  point  of  mptnre do w 

Redaction  in  area  after  rapture,  per  oentiun  of  oiriginalaeefcloii tt>8 

Position  of  raptore •• ''.05  fbmi  middle  of  fltai 

Ohaiaoter  of  broken  aiiiflM)e«...«........M...».....siIk7,a«raited.   OpeDedondkainaazflMOcf  ftai 


TESTS  OF  ntOKy   STEEL,   AND  OTHER  MATERIALS. 
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Marks,  3^ 

Diameter,  "JSH^ 

Sectional  area,  .08  square  inch. 


No.Sa09. 


AppUedlMidfl. 

permoh. 

8iioo6nlTo 

eloxigatlon 

perlnoh. 

PenBAneat 

Mt. 

Snoeenlv 

permanent 

■et 

.-. 

TottL 

Peraqiiam 

inon. 

PbWMto. 

80 

400 

800 

1,200 

1,600 

2;  006 

2,400 

2,480 

2,666 

2L610 

PmmmU. 

1,000 
5^000 
10,000 
iri,ooo 
20,000 
25,006 
86.000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
88.000 
40,000 
42,000 
44,000 
46,000 
4a  000 
60,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
64,875 

0. 

.0001 
.0008 
.0005 
.0006 
.0006 
.0000 
.0016 
.0010 
.0011 
.0011 
.0166 
.0180 
.0100 
.0206 
.0210 
.0230 
.6276 
.0811 
.0345 
.0400 
.0^70 
.0546 
.0620 
.0746 
.0865 
.0080 
.115 
.17 

Ineh. 

a 

.0001 
.0002 
.0002 
.0001 
.0002 
.0001 
.0001 
0. 

.0001 
0. 
.0156 
.0014 
.0010 
.0010 
.0010 
.0020 
.0046 
.0035 
.0034 
.0055 
.0070 
.0076 
.0074 
.0125 
.OlJO 
.0115 
.017 
.055 

0. 
0. 
0. 

a 

0. 
0. 
0. 

0. 

InltiiakMid. 
BlMttoUmil. 

Tenoile  ■tzoigth. 

2.720 

2,806 
2.880 
2,060 
8,040 
8,120 
3,200 
8,860 
8,520 
8,666 
8,840 
4,000 
4.160 
4,820 
4,480 
4,646 
4,800 
4,060 
M20 
M50 

General  summary. 


TeBsQeetrengthperaqTiare  inch  of  original  section .pounds 

flastie  limit  per  sauare  Inoh  of  originu  section do.. 

Bongation  i>er  Incn  after  mptaro inch 

Xlongatioii  per  Inch  nnder  strain  at  elastlo  limit do. . 

Sednction  in  diameter  at  point  of  rapture do. . 

Seduction  in  area  after  rupture,  per  centum  of  original  aeotion 28.4 

Position  of  rapture ".05  fhmi  middle  of  stem 

Chancter  of  broken  surface silky,  serrated.   Opened  oraoka  In  snrfiMe  of  stem 


64,376 
84,000 

0.30 
.0011 

.050 


760  TESTS  OF   IKON,  STEEL,  AND   OTHBB   MA.TEBIAL8. 

No.  3210. 

Marks,  It/ 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 


Applied  l«d^       1^ 

sr-; 

W? 

PwnuHlBOt 
•et. 

pramutdt 

Total. 

'■"inT."'     ' 

Powidi. 

1,000 
3,000 

i^ooo 
S.00O 
0,0  0 

a 
P 

i 

SS! 
!:Si 

i? 

13;  SX 

1  ,200 

1  leoo 

11.600 
13.300 

a;  400 

2,000 
3,600 

alooo 

»,0W 

Pound.. 

i.mii      0 

,5S 

1-..000 
::',oso 

36,000 

i!:S 

»a.ooo 

88,000 

t<ooa 

Is 
B 

B 

«S 

eilooo 
S3,oou 

63^000 

svooo 

60^000 
67^000 
66^000 

Z.S 

Iz 

/fW*. 
OOMJO 

oooeoo 
oowoo 

000000        0 
000090 

018000 

021)000 

(23250 

is 

03SMO 

0*1400 

044300 

119900 
BWOO 

0600 
06S0 
0700 
0800 
0850 
0950 

1150 
1400 

B 

000150 
00>I50 

oooiw 

ss 

000«5« 
000600 
018000 

001T60 

ooisoo 

OOIBJO 

00:800 

0032.10 
003900 

J>wA. 

oi 

iHtk. 

iBltUlnd. 

00:»CIO 
003800 

0050 

0O5O 

0100 

0150 
0450 

T«^rt«i,tt. 

G«a«ral  iHMmory. 


Tuulla  •tragth  par  tquara  Isoli  of  trlslnal  hcUw 
x..„u..._.. —w  ,(  orliiliulieoaoii, . . 

it  (JaiiUo  limit''. 


EluUc  iiiiiit  per  tqiure : 


ItperMiiiu 
pflrlmm  a] 

In  diMDHer  at  point  of  rnptore  . .  

Id  ■!«>  tOer  rapluie.  per  osDCam  of  orlgtul  le 

Hf  broken  mritoe 


TESTS  OF  TROV,    BTEEL,    AND   OTHEB   1UTBBIAL8. 

Ko.  3211. 
Marks,  ^^' 
Distueter,  ".506. 
Sectional  ana,  .20  sqnare  inch. 


ass 

ItDdlaitnogth. 

Urn 

1!I,<M 

1050 
I3G0 

0OTT50 

02D0 
0300 

\ 

do  limit  puun 

IjEitioi)  p^  IncD  an«r  mptare 
ipitinD  per  insb  mtdsr  ainln 


General  eummary. 

< iDoh  of  orlrtnAl  ft«at](Hi .......* ponndS'- 

bofoTigtoBlHclioii du  ... 


^r  at  point  of  mptura  . . 


.".as*,  ".a 
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TESTS   OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 

INOOT  TSo.  S.—Lot  Ifo.  3. 


TSo.  3092. 

Marks,  xir] 

Diameter,  '^321. 

Sectional  area,  .08  square  inch. 


Applied  loeda. 

• 

Blonmtloii 
per  Inoh. 

SnooeesiTe 

elongation 

perlnoh. 

Permanent 
■et. 

Snoceertife 

permanent 

tek 

_-. 

TotaL 

Peraqnare 
Inoh. 

Pmatdt. 
80 
400 
800 

1,200 
1,600 
2,000 
2,400 
2,480 
2,560 
2,640 
2,720 
2,800 
2,880 
2,060 
8,040 
8,120 
8,200 
8,360 
8,620 
8,680 
8.840 
4,000 
4,160 
4,820 
4,480 
4,640 
4,800 
4,060 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87.000 
88,000 
88.000 
40.000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
66,000 
68,000 
00,000 
62,000 
64^000 

a 

.0001 

.0008 

.0005 

.0006 

.0008 

.0011 

.0014 

.0016 

.0020 

.0027 

.0146 

.0171 

.0180 

.0200 

.0211 

.0231 

.0240 

.025 

.080 

.085 

.04 

.05 

.06 

.07 

.08 

.10 

.115 

.15 

0. 

.ooou 

.0002 

.0002 

.0001 

.0002 

.0008 

.0006 

.0002 

.0004 

.0007 

.0118 

.0025 

.0018 

.0016 

.0011 

.0020 

.0008 

.0010 

.005 

.005 

.005 

.01 

.01 

.01 

.01 

.02 

.015 

.085 

0. 

JfMft. 
0. 

TnltfallHid. 
Elaslio  liniit 

TenaileatnDgtlL 

Tensile  Btrength  per  aqnare  Inch  of  ozlfflnalBeotlon poondi..  Oi^M 

Elaatio  limit  per  aqnare  inch  of  origlmu  section do....  9*^ 

Blongation  per  inon  after  rapture Indi..    ftl* 

Elongation  per  inch  under  s&ii^  at  elastic  limit do OiU 

Bednotion  in  diameter  at  point  of  mptore do Ml 

Bednotion  in  area  after  mptoie,  per  centnm  of  original  section SSi( 

Position  of  raptore ^nldfieoffta 

Gharaoter  of  firoken  sarftoe aOky,  serrated.    Opened  onibkalBsiailMS  of  itv 
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No.  3093. 

Marka,  ?r  tI 

Di&meter,  "^21. 

Sectional  area,  .08  square  inch. 


allt  itnagth  par  •qmn  Inoh  of  oilgliu]  nvtli 
■tig  ttodt per hhUw Inch  of  oiigliial Motion... 
niMlon  per  Indi  afUr  raptan . . . 


?£« 


InehdBdCTitnitDBtclMtlaUiiilt. - do 0011 

MpototofTiiptim do (MO 


itkBofrntna ".DCfraamlddkof  Mi 

~  Oij.Hntti.  OpwwdcrMhitnniilkMofiU 
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No.  3094. 
Marks,  ?r^ 
Diameter,  ".605. 
Seotional  area,  .20  sqaare  inch. 


Applied  loads. 

ElongAtion 
per  inch. 

SacoeaaivB 

elonpition 

per  inch. 

PermAnent 
set. 

• 

Permanent 

successive 

set. 

Remttrks. 

TotaL 

Peraquaie 
inch. 

Poundt. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

0,000 

6.200 

6,400 

6.600 

6,800 

7,000 

7,200 

7,400 

7.600 

7,800 

8.000 

8,400 

8,800 

9,200 

9;  600 

10,000 

10,400 

10.800 

11,200 

11,600 

12,000 

12,400 

12,800 

18,000 

Pounds. 
1,000 
P.OOO 
10,000 
15,000 
20.000 
25,000 
30,000 
81,000 
32,000 
83,000 
34,000 
35,000 
86,000 
87.000 
38.000 
80.000 
40,000 
42,000 
,    44,000 
46,000 
48,000 
60,000 
62,000 
54,000 
56.000 
68,000 
00,000 
62,000 
64,000 
66,000 

Inch. 
0. 
.000100 
.000250 
.000400 
.000600 
.^0750 
.000900 
.000950 
.001000 
.001000 
.001050 
.001100 
.001100 
.001150 
.001200 
.001250 
.021500 
.024500 
.027500 
.031600 
.036700 
.04200^ 
.048760 
.056000 
.0637  0 
.075000 
.0900 
.1060 
.1450 
.2200 

Ineh. 

0. 

.000100 
.000150 
. 000150 
.000200 
.000150 
.000150 
.000050 
.000050 

0. 

.000050 
.000050 

0. 
.000050 
.000050 
.000050 
.020250 
.003000 
.003000 
.004100 
.005100 
.005300 
.006750 
.007250 
.007760 
.011250 
.0160 
.0150 
.0400 
.0760 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
—  000050 

In^ 

0. 

Initial  load. 

ElastioBntt 
Tmaile  strength. 

—  000050 

Qeneral  Bwmmory* 

Tensile  atrangth  per  sqiuue  inch  of  oiiffinal  secUon pooads..   OI^W 

Elastio  limit  per  square  Inch  of  origins  section do....  II.W 

Slongationper  inch  after  rapt  are w in^..     A.*^ 

Elongation  per  inch  onderstrain^kt  elastio  limit ............do WM 

Sedaction  in  diameter  at  poiat  of  rapture do A^ 

Bedactdon  in  area  after  raptare,  per  oentam  of  original  seotkui 61' 

Position  of  rapture IMJOftomBeek 

Character  of  broken  snrfSMe flaeiffl^ 

Elongation  of  inoh  sections t.... ''.88,^9^ 


I 
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1^0.  3095. 

Marks,  frT; 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


POUHdt. 

200 

1,000 

2,000 

3,000 

i.000 

5,000 

0.000 

0,200 

0,400 

6.600 

6^800 

7,000 

7,200 

7.400 

7,600 

7,800 

8,000 

8,400 

8^800 

0,200 

0,600 

10,000 

10,400 

10,860 

11,200 

11,600 

12,000 

12,400 

12,800 

13.180 


Per 
ind! 


aaosre 

BOh. 


Poundt. 
1,000 
5.000 
30,000 
16^000 
20,000 
25,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
30,000 
37,000 
38,000 
39,000 
40,000 
42.000 
44,000 
4d,000 
48.000 
50,000 
62,000 
54,000 
66,000 
58,000 
60,000 
02,000 
64,000 
66,060 


EloDfCBtion 
per  inch. 


0. 

.000200 
.000350 
.OOOSOO 
.000650 
.000000 

.0010:0 

.001100 

.001100 

.001150 

.001200 

.001200 

.001250 

.001300 

.001360 

.001400 

.019000 

.022500 

.025850 

.029850 

.033750 

.038000 

.044750 

.051000 

.059250 

.0650 

.0860 

.1000 

.1200 

.2100 


SaooeeeiTe 

elonsation 

perinch. 


Inch, 

0. 

.000200 
.000160 
.000150 
.000150 
.000250 
.000150 
.000060 

0. 
.000050 
.000060 

.0 

.000050 
.000050 
.000050 
.000050 
.018500 
.002600 
.003350 
.004000 
.003900 
.006250 
.005760 
.000250 
.008250 
.005760 
.0900 
.0150 
.0200 
.0900 


Permaikent 
act. 


0. 


IndL 


SooeeMhre 

permanent 

eet. 


^^W^sv 


0. 


BMoarka. 


Initial  load. 


SlaattoUiBli 


Tenaile  atrength. 


General  eummary, 

teniile  atrangth  per  aqnare  Inch  of  oflsfaial  aeotton ponnda..    65,060 

lOattio  limit  per  aqoare  1n<A  of  orlginM  aeotion do 80.000 

Bloagation  per  incii  after  rupture inoh 0.3800 

BoDgation  per  inch  under  strain  at  elaatlo  limit do 001400 

Bedaotionm  diameter  at  point  of  mptoxe do 215 

Bednetion  in  area  alter  mptnre,  per  oentom  of  original  aectlon 66.9 

Position  of  mptare I'MO  from  neck 

Chtiaoter  of  tarolcen  snrlkee fine  aillcy 

EkmffBtionofiwsliaeotknia ^68*.  ".23 
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No.  3103. 

Marks.  %^» 

Diameter,  ''.319. 

Seotiooal  area,  .08  sqoare  inch. 


U.00O 

UkWd 


00.000 

02.000 
02,190 


doaaatioi 
perlnoh. 


TendleatfeiiKlb  pi 

EtonKfttlDa  i><»  ^ 
Bed<><:ticm  Id  dim 


re  luob  of  ortfflDAt  wwtla 
'   if  oTlKiii^HKilion... 

kCduUoiwt'" 


.  Opaoed  onoka  1b  na&oc  of  ill 


TESTS  OF  IBON,  STEEL,  AND  OTHEB  HATEBULS. 
No.  3101. 

Diameter,  ".319. 

Sectional  area,  .U8  eqaare  inch. 


I  maicth  par  •qoan  IdbIi  Df  oTlgliul  H 
Unit  par  aqiure  Inoh  of  ocifliial  (actio 

lUiB  par  faieb  altar  raptore 

Hon  par  ineh  nsdar  alnlo  at  eUma  Ua 

Jon  Is  diuwtor  al  point  of  rnptoro 

Ion  In  ana  aftar  rnpton,  par  oantniB  « 

iBof  tavkan  nilkae 
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No.  3105. 
Marks,  J^ 
Diameter,  ".505. 
Sectional  area,  .20  sqaare  inch. 


Applied  loads. 


Tofi-  i^"ar' 


Pound*. 

200 

1,000 

2,000 

3,000 

4,000 

6.000    , 

6,000i| 

6,200    I 

6,400 

6,600 

6.800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8.200 

8,400 

8,800 

9,200 

0,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

18,200 

18,410 


Pounda. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
30,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42.000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
67,050 


P*"*^^^*^**-   ,   per  inch. 


Inch. 


0. 


.000150 

.000300 

.000450 

.000650 

.000860 

.001(100 

.001000 

.001050 

.001100 

.  001150 

.001200 

.  1)01250 

.001300 

.  OOlS.'iO 

.001400 

.001450 

.  009250 

.021800 

.  023900 

.  027750 

.  032250 

.037250 

.043000 

.048500 

.050000 

.065750 

.076000 

.0900 

.1100 

.1460 

.1900 


0. 


Inch. 


.000150 
.000150 
.000160 
.000200 
.000*200 
.000150 


0. 


.  000050 

.000*150 

.  000050 

.000050 

.000050 

.000050 

.000050 

.000050 

.  000050 

.007800 

.012550 

.  002100 

.003850 

.004500 

.005000 

.005750 

.  00r>500 

.  007500 

.009750 

.010250 

.0140 

.0200 

.0360 

.0450 


Pennanent 
eet. 


SaccewlTA 

permanent 

set. 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


0. 


Initial  loftd. 


ElasttollBlt. 


Tflosfle  slzcngth. 


General  aummary. 

Tensile  strength  per  square  inch  of  orUrinal  section povnds..  6?,IS9 

Elastic  limit  per  sqaare  inch  of  origlnu  seotioo do  ...  4M^ 

Elonj^ation  per  inch  after  rapture inch..  .<SM 

ElonfpAtion  per  inch  ander  strain  at elasticlimit ....do...<  .MIti* 

Bodaction  in  diameter  at  point  of  raptare .....do US 

Bedaotion  in  area  after  raptare,  per  oentam  of  original  seotton C-' 

Position  of  raptare X^.Ktnmvt^ 

Character  of  broken  sarfMse AwmD? 

Elongation  of  inch  sectiims '*Ji,''.(^ 


< 
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No.  3106. 
Marks,  ^Y: 
^ameter,  ".505. 
^H9e£ioziaf  area,  .SOsqaare  iucb. 


3<».  €>00 

91.  ooa 

331.000 
S3.  OOO 
3A,  OOO 
3S.  €>00 
30.000 


50.000 

s%,t>ao 

eA.ooo 
O«,ooo 


OOSTM 


Onuml  rammarjr. 

noEUi  P«*  •qi»rBlBohofoTlgln«l«eotiiin pbuiula. 

nifc  vsf  a<l<»re  inoliatoilslnuHotinD. do... 

)^-mattaAi»SUa:TaMn Inch. 

OB  per  tneb  under  atralD  at  alaatlo  Unit io-.. 

■a  in  diniimtur  U  point  of  rnptan iln.. 

on  tn  ■"<•  *ft<iT  miitnn,  p«T  Mntam  of  otiglDkl  urcifon 

H.  Ex.  16 49 
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mXIAL  STBADTS  IV  SOME  TEMPEBED  AVB  AnBALBD  nXSL 

OTLIEBBES. 


The  eylinderB  here  experimented  upon  were  sections  cnt  from  the 
mozzle  ends  of  tabes  Sos.  7,  8,  and  21  for  S"J2  rifles,  forwarded  by 
laeot  F.  E.  Hobbs.  Ordnance  Department,  U.  8.  Army,  from  the  Mid- 
vale  Steel  Works,  Philadelphia,  Pa.,  where  the  steel  was  mannfactared. 

The  cylinder  from  tnbe  No.  7  had  been  re- tempered  bat  not  le-an- 
nealed,  whereas  cylinders  Nos.  8  and  2L  had  been  oil-tempered  and 
snbeeqaently  annealed. 

When  reeeiyed  for  testing  their  roagh-tomed  dimensions  were  as 
follows : 


Length. 

InehM. 

8.8-J 
4.125 

DUmeter 
of  bore. 

2.77 
2.75 
2.75 

DiMneter 
of  exterior. 

6.25 
6.25 
6.28 

Kou? 

Kol8 

Ko.21 

From  these  cylinders  were  taken  a  namber  of  concentric  rings,  the 
diameters  of  which  were  measured  on  their  exposed  ends*  while  in  the 
eylindcm,  and  again  after  they  were  detached,  the  difference  in  diame- 
ters being  the  strains  which  they  had  been  subjected  to,  and  thus  indi- 
eate  the  initial  stresses  of  the  metal. 

The  method  of  measariog  adopted  and  the  manner  of  removing  the 
rings  firom  the  cylinders  may  be  described  as  follows : 

The  cylinders  were  first  fiDished  in  the  lathe,  the  least  amount  of 
metal  Imng  turned  off  consistent  with  securing  good  surfaces.  Light 
drcalar  lines  were  scored  at  the  middle  of  the  thickness  of  each  concen- 
tric ring  on  their  exposed  ends. 

At  the  intersection  of  four  diameters,  making  eqaal  angles  with  each 
other,  with  the  circular  lines,  there  were  established  datum  points 
between  which  micrometer  measnrements  were  taken. 

Bxtra  precautions  were  taken  in  preparing  these  datum  points  or 
conical  holes  to  avoid  disturbing  the  state  of  the  metal,  and  instead  of 
forming  them  by  means  of  a  center-punch,  a  method  admissible  when 
dealing  with  larger  masses  of  metal,  it  was  thought  best  to  make  these 
holes  by  drilling  small  holes  'M)35  diameter,  and  reaming  them  with  a 
eonntersink  to  an  angle  of  65  degrees. 

The  conical  points  of  the  micrometer  which  entered  these  holes  when 
taking  measurements  were  made  with  a  taper  of  60  degrees,  thus  se- 
caring  contact  with  the  rings  at  a  short  distance  below  the  surfiBK^  and 
at  points  likely  to  be  out  of  reach  of  accidental  injury. 


MUromeUry  -potnt 


MU^ 


Enlarged  view 
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The  end  rings  from  oyliuders  Nos.  7  and  8  were  out  off  in  tite  bdw 
wbile  oa  an  arbor.  Tlie  middle  Bection  of  No.  7  was  held  in  acbnd 
for  the  same  pnrpose. 

Oylinder  No.  21  was  first  cat  apart  at  the  middle  of  its  length,  &t 
halves  turned  down  on  the  outside  diameters  and  then  bored  b)3"i 
diameter,  after  which  the  rings  were  detaobed  when  held  ia  a  chaet 

The  detaohed  rin^  were  each  ".23  thick,  their  lengths  about  1"  mk 
{except  when  otherwise  stated),  as  shown  by  the  aooompnoying  dnr- 
inge. 

DBSOBIPTIOn      OF     THE      BEHATIOB     OF     THE     BOIOS    FBOH    Bid 


C'YUNDKR  Ho,  T. 

The  rings  from  end  o-e  were  first  detached,  all  of  which  expanded  ii 
so  doing,  showing  initial  compression  strains  and  the  greatest  inteant; 
at  the  corner  rings. 

When  rings  a,  b.  and  c ,  had  been  removed  Awm  the  opposite  eod, 
leaving  rings  d .  and  e ,  attached  to  the  middle  aectiou  of  the  cylinder, 
measurements  were  taken  at  the  bore  along  the  line  of  diameter  No.  1 
in  order  to  locate  the  opposing  tensile  strains,  as  all  the  rings  thneEir 
removed  had. been  under  initial  compressive  strains;  also  attbiBtims 
the  surface  diameters  of  rings  d .  and  e  ,  were  measured. 

The  condition  of  the  cylinder  when  these  measurements  were  taken 
is  here  shown : 


/ 


■~» 


(^ZinSerr  ^o.7 


linn  v^tJi  frn)f\t> 
iiiiin  pygzTzl  Mitth  % 
'linn  man  viiiii  c 
Z  a 
5  e 


^5  f  !5 


fi  ^//}f/h' 


finny  f/////^  \/hiri 

^777771  WIT&i  ^777777. 

////7A  y.7l/fA  777777? 

////7/i  t///777i  V7/l)7. 

\\777mW7T7KWm^ 
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Diagram  ftraiiiiy  ekanfM  *i  bort. 


Qorizoatal  scale  fall  size;  vertical  scale  maj^nifled  &ft;  times. 
MeatKrtmt»U  of  hort  H>i(t  «M  Ott  rin^t  ricMcAerf/ram  boiX  ciHb. 


Wddla  wetlDB  of  orUadar 


The  above  measarements  of  the  boi-e,  and  the  diueruin  coastrncted 
therefrom,  will  be  regarded  only  as  showing  close  apiiroximations  of 
the  changes  in  diametera. 

It  was  not  intended  in  this  manner  to  show  the  amount  of  initial 
strains,  bat  merely  point  oat  the  location  of  the  tensile  strains. 

Surface  measnrements  on  rings  A.  and  e.  were  taken  at  the  inter- 
mediate stage  when  tbey  remained  attached  to  the  middle  section  of 
the  cylinder,  as  shown  in  the  foregoing  sketch,  and  were  as  fullows: 


t.83St    '    S.I>*H 


The  mean  initial,  intermediate,  and  ttnal  nieaauremeuts  of  these  rings 
were — 

IlD  lDGhm.| 


'■      RlDRd. 

Durermce. 

a.ii» 

Dllferatin. 

ts" 

&.er.: 

+.(«)« 
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From  these  measurements  we  obwrve  that  the  oater  eodB  of  tben 
tworingswere  expanded  at  the  intermediate  stage  ".0014  and  ".OOSSiii 
diameter,  which  taken  in  connection  with  the  final  diameiers  showtltat 
it  made  very  little  diflerence  at  the  outside  ends,  after  the  soperimpond 
ringa  bad  been  removed,  whether  the  remaining  ones  were  attaobed  « 
not  to  the  middle  section. 

Upon  final  removalringe,  expanded  the  additional  amonnt  of  ".0001, 
whereas  ring  d .  contracted  ".0014,  the  initial  straiae  in  ring  « .  beiii{ 
so  mach  greater  than  those  iu  ringd.  as  tA  increase  the  diameter  of  the 
latter  ring  when  the  two  were  in  combination. 

The  difference  in  expansion  of  the  two  rings  at  t^e  intarmediftte 
stage — the  smaller  ring  showing  the  greater  expanmoo— ahows  Uw 
presence  of  intense  local  strains,  which  will  be  referred  to  later  on. 

The  coniealness  of  the  inside  rings  is  exemplified  in  the  oatside  ringi, 
aa  the  following  sketch  giving  the  mean  diameters  will  show: 


From  this  it  appears  that  the  compressive  strains  reach  their  maxi- 
mam  at  or  near  the  original  surface  of  the  cylinder. 

In  order  to  ascertain  whether  the  changes  iu  surface  diameters  rep- 
resented fairly  the  strains  at  the  snrface,  or  the  mean  change  for  tbeir 
respective  length  of  rings,  two  rings,  b  and  c,  were  cat  down  torn  1" 
long  to  ".25  long  after  their  removal  from  the  cylinder ;  which  vbeo 
measured  ahow^  as  follows : 

MtMitTenteiilt  of  riitgt  h  and  o,  {  (aoA  Umg. 

I  Id  iDcbM.] 


Binp. 

1         1        3 

k 

1SI.|1» 

3 

* 

Hhdl 

S.M35 

*.M1H 

$.»« 

tn 
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*  Showing  a  further  expansion  of  the  metal  in  the  short  rings  of  ^\0006 
and  '^0001,  respectively. 

These  amounts  not  being  large,  the  changes  in  surface  diameters  of 
the  end  rings  indicate  bnt  little  below  the  maximum  amount  of  initial 
strains. 

The  strains  measured  on  the  rings  from  the  middle  section  are  those 
which  remained  after  removing  the  end  rings ;  they  are  thought,  how- 
ever, to  give  very  close  indication  of  the  strains  which  may  prevail  in 
the  middle  section  of  a  longer  tube. 

Following  the  tables  of  diameters  as  measured  are  tables  showing  the 
initial  strains  which  are  the  differences  between  the  original  and  final 
diameters;  here  are  also  given  the  computed  stresses,  corresponding  to 
the  strains,  assuming  for  the  puri)06e  of  computation  a  modulus  of  elas- 
ticity of  30,000,000  pounds  per  square  inch. 

Applying  the  same  modulus  of  elasticity  to  the  tempered  and  the  an- 
nealed metal  is  justified  by  previous  experiments  on  round  bars  nnder 
tensile  stresses. 

It  appears  from  the  results  obtained  that  this  cylinder  had  its  entire 
surfiEioe  metal,  exterior,  bore,  and  ends,  under  an  initial  state  of  compres- 
sion, and  the  interior  of  the  mass  in  a  state  of  tension.    ■ 

The  maximum  stresses  found  being  47,161  pounds  per  square  inch 
compression  and  938  iK)unds  per  square  inch  tension,  the  latter  stress 
not  representing  the  maximum  amount  which  was  in  the  cylinder  when 
entire,  the  inaccessibility  of  the  tensile  metal  at  the  time  preventing  that 
yalue  being  ascertained. 

After  the  completion  of  the  foregoing  experiments  some  additional 
observations  were  made  upon  ring  a. 

It  was  subjected  to  the  treatment  mentioned  below  and  re-measured 
after  each  step,  the  column  of  differences  showing  the  change  in  diame- 
ters from  the  mean  final  diameter  when  taken  from  the  cylhider. 

Bing  a* 

[Heated  cherry  red  and  cooled  in  open  air.] 
[In  inched.] 


King. 

1 

a. 

5.060C 

5.060C         5.M39        5.9649    ,    5.9014        5.9552 


+.0024 


[Heated  cherrj*  red  and  hardened  m  brine  at  temperatnre  of  40<>  Fahr.] 


5.9806    I    5.9741 


6. 0195 


[Heated  cherry  red  and  annealed  by  oooling  in  aahee.] 


a. 

5.9745 

5.9711 

6.0114 

5.9971 

5.9885 

+.0857 

When  hardened  in  brine  the  metal  could  not  be  ^Houched"  with  a 
^e,  find  in  this  state  would,  no  doubt,  be  found  to  possess  a  very  high 
^tic  limit  nnder  compression.    Computations  are  not  entered  into, 
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however,  to  show  what  stress  would  be  reqaired  to  reduce  its 
the  amount  given  in  the  column  of  differences,  because  it  depends  opoa 
ftirther  experiments  to  show  to  what  extent  the  state  of  the  metal  eu 
be  changed  when  it  is  in  combination  with  a  large  mass;  the  ab»Te 
figures  not  necessarily  indicating  that  amount. 

It  is  believed,  however,  that  local  strains  of  very  great  intenatty  do 
at  times  exist,  accounting  for  the  ellipticity  of  some  of  the  detadiei 
rings  and  the  differences  in  the  same  diameters  measured  on  adjaeesft 
rings. 

Indeed,  from  other  examples,  it  seems  quite  i»obable  that  initia] 
strains  may  culminate  in  the  fracture  of  the  metal. 

It  may  not  be  irrelevant  to  remark  at  this  time  that  reeeakt  speeiie 
gravity  determinations  show  that  changes  in  form,  whether  temponrj 
or  permanent  sets,  occasioned  by  the  application  of  stresses,  are  soomb- 
panied  by  changes  in  density,  and  that  the  same  is  true  of  metals  sob- 
jected  to  the  processes  of  hardening  and  annealing  by  the  ai^lioaliM 
of  heat. 

Previous  experimente  tend  to  show  that  variations  ia  denail^  and 
initial  strains  co  exist  in  the  same  piece  of  metal  and  may  yet  be  esteb- 
lished  as  correlative  functions. 

Cyukdkr  No.  8. 

This  oylind^  was  tempered  and  subsequently  annealed. 

The  strains  found  were  of  small  magnitude  compared  with  ttiose  of 
No.  7.  When  the  strains  were  so  low  as  one  ten-thousandth  of  an  iiidi 
it  may  be  said  that  practically  the  metal  is  in  a  neutral  attitude. 

Those  rings  taken  from  the  ends  of  the  cylinder  show  for  the  niost 
part  a  retention  of  compressive  strains,  diminishing  in  amooBt  as  we 
pass  from  the  external  rings  towards  the  bore. 

The  corresponding  tensile  strains  required  to  balance  these  ocHupnt- 
sive  strains  are  necessarily  located  in  the  middle  section  of  tbe  length 
of  the  cylinder,  and  which  would  be  released  upon  the  removal  of  the 
end  rings. 

After  completing  the  experiments  with  the  end  rings  the  middle  see- 
tion  was  cut  into  two  slices,  and  each  re-treated  at  Watertown  Arsenal. 

Slice  a . .  -  « • .  was  heated  low  cherry  red  and  quenched  from  the  in- 
terior with  oil. 

Slice  «••.-«...  was  heated  low  cherry  red  and  quenched  firom  the 
interior  with  water. 

The  inside  ring  e. . .  detached }  then  the  remaining  rings  in  the  slioe 
were  heated  bright  red  and  cooled  as  before,  with  water  from  the  in- 
terior. 

Slice  a . .  -  e  •  •  was  heated  in  the  gas  flame  of  a  number  of  Bunsen's 
burners ;  when  hot  was  placed  between  whitewood  cushions,  the  lower 
one  of  which  rested  on  supports ;  the  upper  one  was  weighted  to  keep 
them  iu  close  contact  with  the  slice. 

The  perforated  nozzle  of  the  oil  pipe  was  lowered  into  position,  the  per- 
forations coming  opposite  the  middle  of  the  length  of  tihe  slice ;  then  th 
slice  was  cooled  by  the  oU  under  pressure  being  forced  against  the  borr 

Slice  a . . .  -  tf .  • .  was  treated  in  a  similar  manner,  using  water  as  tii 
quenching  fluid. 

The  first  heating  was  done  by  gas,  the  second  over  an  anthracite  fin 
During  the  first  cooling  some  of  the  water  reached  tiie  end  sorfhee  ( 
the  slice.  During  the  second  cooling  firom  a  bright  red  the  water  wi 
eonfined  to  the  surfiace  of  the  bore  ^  the  whitewood  enshioM  oa  tU 
occasion  were  lined  with  asbestos. 
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Befbra  heating  these  elioee  the  detam  poiute  were  eetabliahed  and 
sarfaee  diameters  of  the  rings  measared.  After  heating  and  ooolingi 
the  diameters  were  again  measured. 

The  following  tables  show  the  ehanges  whioh  oocarred : 


(OwimflikBib 


dB0  to  beatfof  low  oheiry  zod  oad  cooling  with  ofl  from  tbo  bero.  J 
(ItfinohM.] 


lUng. 

BlMneten. 

Mmm. 

.0014 
.0018 
.(«018 
.0018 
.0018 

1 

9 

a 

4 

•  •• 

5.. 
e  •• 
tf.. 
«•  • 

Moms. 

.0017 
.0028 
.0028 
.0031 
.0086 

.0018 
.0018 
.0022 
.C021 
.0021 

.0000 
.0010 

.oou 
.roi3 

.0012 

.0011 
.OOU 
.0015 
.0017 
.0018 

.0088 

.0028 

.0811 

.0015 

.0017 

Slice  a  •  •  .-e  •  •  • 

[ContnustSoB  la  diMMton  dvo  to  hootliig  low  ebony  red  oiid  oooltaif  witti  wfttor  from  tho  bon.] 

(In  inobeo.1 


BlnR. 

DUmeten. 

Meono. 

1 

Si 

3 

4 

•  ••• 
5... 

d... 
«•  •• 

Hoano. 

.0027 
.0024 
.0021 
.0025 
.0080 

.0023 
.0024 
.0020  • 
.0020 
.0031 

.0015 
.  0020 
.8015 
.0010 
.0025 

.0010 
.0021 
.0018 
.0021 
.0028 

.0021 
.0082 
.  .0018 
.0028 
.0087 

.0025 

.0025 

.0018 

.0020 

.0022 

8li06  d  •  •  m—d  •  •  • 
[Omtnetioiii  in  dimnotora  doe  to  heotlog  bright  red  uid  cooling  with  woter  from  the  bore.] 

{In  inobes.] 


BlBg. 

DinmetOTB. 

Means. 

1 

9 

• 

s 

4 

ft... 

0  •  •  • 
d  •  •  • 

liettu.. 

+.0051 

+.0015 

.0018 

.0028 

+.8008 

+.0086 

+.0006 

.0018 

.0162 

.0101 

.0280 

+.0006 

iili 

.0044 
.0075 
.0106 
.0068 

+.0006 

+.0020 

.0144 

.0171 

.0072 

Ht  ilg—  fcadloote  ozponilon. 

These  Bgares  indicate  the  movement  of  the  metal  daring  the  prOoess 
of  beating  and  cooling,  and  do  not  signify  what  strains  resnlt  from  the 
pvoeess. 

In  each  slice  there  was  a  mean  contraction  in  diameters,  aithoagh 
hi  the  slice  a«««-d..«  several  diameters  expanded. 
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The  manner  in  which  the  datnm  points  were  found  to  have  floated 
abont  the  surface  of  the  highly  heated  slice  a,..-d«.«i8  remarlcAble. 

It  will  be  further  noted  that  this  slice,  which  contracted  ''.0072  in 
diameter  as  a  whole,  was  heated  to  a  higher  temperature  than  was 
ring  a  •  of  cylinder  No.  7,  which  upon  total  immersioii  in  l&e  qnencbing 
fluid  (brine  at  4(P  Fahr.)  increased  in  diameter  ''.0408. 

It  is  observed  that  initial  compression  strains  at  the  bore  were  ob- 
tained while  the  slices  as  a  whole  contracted  in  diameter. 

The  high  heat  was  applied  to  slice  a.^.-dm..  with  a  view  of  obtain- 
ing if  possible  an  expansion  in  diametera  similar  to  the  behavior  of  de- 
tached ring  a  • ,  cylinder  No.  7,  and  then  ascertaining  the  effect  on  the 
initial  strains.  Such  expansion  of  diameters,  however,  was  not  aooom- 
plished. 

Further  experiments  in  this  direction  would  be  of  interest ;  as,  &r 
instance,  the  quenching  of  rings  of  different  thicknesses;  ooolingfiwn 
one  surface  in  order  that  different  amounts  of  heat  should  pass  throogfa 
that  surface;  and  whereas  in  these  experiments  oil  and  water  have  heim 
used  as  quenching  fluids,  it  might  be  desirable  to  ascertain  the  maxi- 
mum effects  produced  by  cooling  with  air,  inasmuch  as  in  the  reverse 
process  of  annealing  it  is  necessary  to  exclude  cold  air  from  access  to 
the  metal. 


I 


KMMABXS  OK  MSASUREMBKTS  TACEX  AT  INTKBincniATB  STAGES. 

Slices  a.^-d..  and  a«..-d... 

The  rings  from  these  slices  were  detached  one  by  one,  oommeocing 
at  the  bore. 

After  the  removal  of  each  ring,  that  and  the  remaining  ones  in  the 
slice  were  measured.  The  tables  show  the  strains  which  were  Ubented 
at  each  of  these  successive  stages. 

When  rings  a.,  and  5  •  •  were  detached  from  each  other  their  chaDges 
in  diameters  took  place  irregularly,  which  accounts  for  the  apparent 
final  expansion  of  each  of  ".0002  and  ".0005,  respectively. 

When  ring  0  •  •  •  wa«  detached  from  its  slice,  following  the  process  of 
heating  to  a  low  cherry  red,  and  cooling  from  the  bor^  with  water  at 
W^  Fahr.,  the  strains  liberated  were : 

[In  inohM.] 


BIngs. 

Stnina. 

Tension. 

CompiMsion. 

0..  • 

.0012 
.0014 
.0015 
.0010 

.0080 

Which  cori'esponds  in  ring  6  •  •  •  to  a  compressive  stress  of  49,C'  0 
pounds  per  square  inch. 

The  stresses  developed  in  the  remaining  rings  of  this  slice  by  qnenc  - 
ing  from  the  higher  temperajjpres  of  bright  red  were  tiie  maiiffiQ  1^ 
olwerved  in  the  series,  the  i*ange  of  stresses  extending  from  50,8  4 
pounds  per  square  inch  tension  to  59,060  pounds  per  square  inch  ooi  1- 
pression ;  a  total  range  of  109,874  pounds  per  square  iDcli  iq  tbe  sfto  % 
piece  of  metal 


G^^Tt^er-  t^yb.  Z^J. 
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The  oompression  stress  exceeded  the  primitive  elastic  limit  of  the 
metal.  Even  this  is  not  all,  for  the  observed  stresses  are  the  means 
for  their  respective  rings,  the  rings  which  were  cut  apart  radially 
showing  additional  strains  not  released  until  then. 

A  special  experiment  with  ring  ^  •  •  supplied  further  data  in  this  di- 
rection. 

After  it  was  detached  from  the  slice  and  measured,  it  was  turned 
down  in  the  lathe  from  the  outside,  reducing  its  thickness,  while  in  the 
mean  time  the  bore  expanded  additional  amounts,  as  follon^s : 

fin  InohM.] 


CoBditfam. 


InaHoe 

Deteeb«d 

Turned  down 

Do 

Do 

Do 


StTAins  releaaed. 

ThieknMS. 

Diameter 
of  bore. 

SacoewiiTe. 

Total. 

.25 

2.7800 

0. 

0. 

.26 

2.7»35 

.0035 

.0035 

.20 

2. 78.30 

.0004 

.OOUO 

.15 

2.7843 

.0004 

.OOU 

.10 

2.7845 

.0002 

.0045 

.06 

2.7847 

.0003 

.0047 

The  stress  correspondiBg  to  this  strain  of  ^^0047  at  the  sorfiEMse  of  the 
bore  is  50,720  poonds  per  square  inch  against  34,669  pounds  per  square 
inch  displayed  by  the  entire  ring. 

The  ring  was  finally  turned  down  to  ^^025  thickness  and  then  cut 
apart  rad^Uy ;  whereupon  the  ends  opened  'M47,  thus  showing  a  dif- 
ference of  intensity  of  stresses  as  they  existed  in  this  thin  ring. 


Ctixndbr  No.  21. 


Tempered  and  a/nnedled. 

The  rings  of  this  cylinder  were  measured  at  three  stages,  namely : 
(1)  when  the  cylinder  had  been  turned  to  the  finished  diameters  as  a 
whole;  (2)  when  turned  to  the  diameters  of  the  naked  tube  of  a  3''J2 
gnu]  (3)  after  the  rings  were  detached. 

The  inside  rings  a«,  &•,  a««,  and  &••  were  made  accessible  in  the 
first  instance  by  cutting  the  cylinder  into  halves  at  the  middle  of  its 
length. 

The  initial  strains  in  these  rings  are  of  small  magnitude  whezr  com- 
pared with  those  of  cylinder  Ko.  7 :  the  maximum  strains  representing 
s  compressive  stress  of  2,075  pounds  per  square  inch  in  ring  a^  in  pass- 
ing from  its  condition  in  the  finished  cylinder  to  the  reduced  dimensions 
of  the  naked  tube,  which  amount  is  increased  to  3,457  pounds  per  square 
inch  when  detached. 
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The  dUbreoees  of  the  two  tables  of  etrains  and  stresees  ahow  the 
oompaifttive  state  of  the  metal  in  the  naked  tube  and  in  deta«died  ringi, 
and  are  as  follows : 


• 

BIllffB. 

loitlAl  Strains. 

Initisl  stnsMS  per  tqure 

inch. 

Tenston. 

ConprMsioii. 

Tensfon. 

1 

a 
b 

a  • 
b. 

»•• 

ft.. 

•  •  •• 

V  •  •  a 

IndL 

.0002 

Paundt. 

1.888 

.0001 

.0001 
.0001 

871 

088 
861 



807 

.0001 
.0001 

.0001 

808 

808 

.0001 

871 

From  which  is  shown  that  the  initial  strains  in  the  cylinder  whea 
tnmed  to  the  diameters  of  the  naked  tube  are  almost  extinct. 

A  general  observation  applicable  to  the  three  cylinders  is  the  ap- 
parent ansym  metrical  arrangement  of  the  initial  strains  in  their  m2i88es. 

In  cylinder  Ko.  7  the  stresses  of  greatest  intensity  were  at  the 
comers  and  exposed  surfaces,  the  retn^^ression  in  intensity  occaxrioir 
very  rapidly  when  departing  from  those  snrfaoes. 

This  fact  is  strikingly  iUastrated  by  the  ontside  ring  «,  fiiom  which 
a  sector  m"  long  was  out.    The  opening  then  dosed  a  distance  of  'M9f 


thus  showing  this  ring,  ^^23  thick,  contained  within  itself,  after  detach- 
ment JEh>m  the  cylinder,  tensile  and  compressive  stresses  of  gieat  msg- 
nitnde  and  intensity. 

A  similar  sector  I'^.l  long  was  cat  ftom  ring  e  •  •,  cylinder  No.  7. 

Very  little  change  was  experienced,  the  ends  ef  the  ring  closing  only 
abont  one-thoasandth  of  an  inch. 


TESTS   Of   IKON,    STEEL,    i^D    OTHl:U    JIAIERIAI.S.  71 


Cyunskb  No.  7, 
FINISHED  DIMEtrSIOXX. 


Kli.1.. 

MeuM. 

« 

9 

3 

4 

i 

4.Mil3 
S.WM8 

iS' 

B.B2M 

G.MST 

tBBO 
I.CK 

^ 

t.234T 

4.  saw 

3.8237 

i.iin 

&H2fl 

4,5381 
3.8322 
3.11811 

G.M33 

B.ft«M 

MIDDLE  SBCTIO?!  OP  CTLINDER. 


MEASrREUSNTS  O 


COMPUTED  STBESSES. 


KINGS  DETACESD. 

ILUUH 

MUM 

t-MMt 

IL1W73 

G.SU8 

a.lMTt 

S.12SS 

3.1203 

^ 

1         j,s34 

g.„, 

3.i2»e 

>.i3<n 

DETACHED  RINGS. 


tnitl*! 

Inlttal  ■tnuwi  per 

Eto^ 

B«fon>          After 

<llrttlDSDp.jC1lUlDgap. 

TcDikm. 

*^'"- 

fl.24ir         a: -.;*!» 

4.MF0            4.S403 

3!im         3.'i2i* 
s.Bteo   '      ».BS28 

G.238S    1        S.21.19 
4.E3W           4.S3«S 

!:Sl    iS 

Ineha. 

X:S 

+.M23 
+,0P4» 

F<miid(. 

PMHUtt. 

4^eoT 

as 
as 

MIDDLE  SBCTION 

OF  CTLI 

DEB. 

1    S.-S 

r..mo 

4.S3I1 

3,8M0 
3. 1314 

18,201 

-,MU     ^               728     j 

1  - 

1,0S4 

H.  Ei.  10 50 


786  TESTS   OF   IBON,    STEEL,    AND    OTHER   MATEBIAL8. 

CruNDER  No.  8. 

FINISHED  DIMENSIONS. 

L«Bl{f|i iacfaM..  19 

Inikle  diameter 1*  "J2 

Oatoide  dUmeter,  end  a-e !r  —  r5 

OoUidediftBie(er,eiidar-«. de....iu 

[In  inobee.] 


Binge. 

Dinmetore. 

Meena. 

1 

» 

3 

4 

•  • 

5.9560 
5.2269 
4.4939 
a  76394 
3.0031 

5.96)64 
5.2275 
4. 49574 
3.7629 
3.00894 

5.96484 
5  2264 
4.4943 
8.76654 
8.0006. 

5.0601 

5.2251 

4.40174 

8.7585 

3.01274 

&9565 

6.2367 

4.49514 

8.7671 

8.0087 

5.9484 

5.2232 

4.40334 

3.7665 

8.0106 

5.95794 

&2247 

4.4978 

8.7666 

3.0044 

6.9603 

4.49474 

8!  0106 

&9665 
5.2268 
4.4953 
8.7080 
8.0042 

5.9361 
&3262 
4.4988 
3.7628 
8.0167 

RINGS  DETACHED. 


• 

6.9670 

6.9558 

&9885 

5.0688 

5.9575 

h 

6.2284 

5l2263 

5.2268 

5.2254 

5.2267 

c 

4.4941 

4.4915 

4.4968 

4.4984 

4.4055 

d 

3.7639 

8.7667 

3.7673 

8.7668 

8.7668 

« 

3.0027 

3.0008 

8.0087 

8.0048 

8.0041 

»• 

5.9539 

5.9504 

5.M77 

5.9518 

5.9609 

b. 

5.2283 

5.2258 

5.2283 

&2253 

5.2867 

e. 

4.4939 

4.4918 

4.4936 

4.4949 

4. 4940 

tf. 

3.76'i9 

3.75864 

3.7668 

3.7634 

8.7629 

«• 

3.0090 

8.0128 

8.0106 

&0105 

8.0107 

COMPUTED  STRESSES. 


Binge. 

Mean  diemetera. 

nittui 

etnJns. 

Initial  etoenea  per 
square  inch. 

Before  cat- 
ting up. 

After  cut- 
ting up. 

Tension. 

Compree* 
simi. 

a 
b 
e 
d 

e 

a. 
b. 

d. 

Inches. 
5.0565 
5.2262 
4. 4053 
3. 7661 
3.0042 

5.9501 
5.2232 
4.4930 
3.7628 
8.U107 

Inehet. 
6.9675 
6. 2267 
4  4956 
3.7662 
3.0041 

5.  aM)« 
5.  l>257 
4.40M) 
3. 7629 
3. 0107 

Inch. 

+.0010 
+.0005 
+.0008 
+.0001 
-.0001 

+.00n« 
+.  ( 00.5 
+.OtM)l 

+.  tool 

0. 

PotifMr«. 

Pounds 
5,637 
2.870 
2;  003 

797 

990 

4.034 

2,871 

668 

787 

0. 

«»»■■■    ■■a«*a 

0. 
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DKtACBWD  SUOU  » 


- 

Siuwten. 

Mau. 

1 

9 

» 

4 

d'.\ 

■,'•287 

Mm 

&I1N 

1.71M 
I.OSU 

!:5ffi 

4.  MM 

■.TTW 
(.UK 

t.«MS 

[H<Maa   ehatrj  lai  and  tnpamd  with  oU   at  U°  r*hT..  MBHag  lk«B 


Is 

4.WM> 

J.T7M 

6.  MSI 

B.MM 

i:778l 
S.<ttt8 

E.«MS 
B.VIW 
L»13t 

J.TTB7 

MSABV&BMElfTS  tAEES  A8  SIS08  WBR&  DSTACHBD. 

SIKQ  «  .  .  DEIA.CHCD. 


^ 

UtmMtn. 

^ 

1 

» 

a 

4 

s.nM 
t.mi 

■.oaw 

S.I1M 

4.  MM 

i-atRi 

&MM 

B.2115 

a7i«i 

B.IWM 

4.M10 

BI^Q  d  .  .  DETACHED. 


».".' 

fcllM 
1.S1U 

S.1I13 
4.B0TB 

&MI1 

B.tni 
4.  em 

KIMOd  ■  .  .  AHD  t . .  DETACHED. 


::: 

tS3 

I.I1» 

urn        6.««e 

788  TBST8   OF   IRON,  StBEL,    AND   OTHER  MAtERIAIiS. 


DETACHED  SLICE  a  • . .  -  0 . .  • 
[In  tiicbes.1 


• 

BlngB* 

Btsmoten. 

Meant. 

1 

9 

3 

4 

«... 

6*.. 
0.  •• 

•  ••  • 

5.8686 
&8245 
4.696 
8.7678 
8.0287 

&9709 
&2280 
4.6330 
3.7726 
3.0268 

5.97U 
5.2288 
46348 
3.7683 
XOSf79 

&9798 
5.8265 
4.6287 
8.7689 
8.0282 

&97Qi 
5.2918 

3.«9:9 

[HwdflMd  by  beating  low  cherry  red  and  cooling  with  water  at  SOP  Wahi. 

fh>in  tile  bore.1 


«••• 

5.9669 

5.9686 

5.9696 

5.9689 

5w9685 

6... 

6w9881 

i.9206 

5.9213 

^m^ 

4.  So 

0.  •• 

4.6^ 

4.5310 

45383 

4.6271 

d... 

8.7658 

8.7709 

3.7663 

8.7668 

8.7671 

«••  • 

8.0267 

8.0287 

8.0264 

8.0259 

3Lti999 

MBAaUBEMENTS  TAKEN  AS  BINOS  WEBE  DETACHED, 

RING  «  •  •  .  DSTACHBD. 

[In  inohea.] 


»>«a. 

Diametera. 

1 

9 

S 

4 

5... 
e.  • . 
d..« 
«. .  • 

6.9952 
5.2202 
40225 
3.7628 
8.0801 

5.9675 
5.2188 
4  5293 
8.7678 
8.0287 

5.9689 
5.2207 
4  5327 
8.7651 
3.0310 

5.«77 
5.2230 
45256 
8.7649 
3.0312 

5l967S 
Sw9207 
4.5Z75 
a.  7992 
3.0398 

[RmiMi  bright  red  and  cooled  with  water «t  80»  Fahr.  from  the  boTB.) 


b  •  •  • 

H  •  •  • 

&9798 
5.S217 
4.6919 
8.7599 

6.9794 
5.2224 
4.6909 

8.7669 

5.9627 
5.9016 
4.6697 
8.7657 

6.8569 
5.2679 
4.6968 
8.7490 

&7a8 
&9182 
4.«I68 
3.7689 

KING  <t. . .  DBTACHSD. 


•  ••• 

p  •  •  • 
9  •  •  • 
<l  •  •  • 

6.9655 
5.2164 
46154 

3.7714 

5.9681 
5.2166 
4.5988 
3.7755 

5.9478 
5.1950 
4  5085 
8.75!S6 

5l9499 
5.2018 
46000 
8.7686 

5.9577 
&2075 
4.8107 
3.7968 

RINO  e  .  • .  DETACHED. 


•  ••• 

V  •  •  • 

'tf  •  •  • 

5.9621 
5.2128 
^.8216 

5.9636           6.^905 
5.2120           6.1910 
49801            45108 

5.M70 
5.1860 
45068 

6^8041 
5.2086 
4.n78 

KINGS  «...  AND  5  .  . .  DETACHED. 


5.9627 
5.2160 


5.0645 
6.2137 


5.t1308 
.MM4 


0.9440 
5.1906 


5.9528 

5l2957 


fStii 
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BINGS  DETACHED. 


[In  isohet.] 


HinCt. 

Diiuneten. 

MfliBt. 

1 

9 

s 

4 

• 
ft 
•• 
ft. 

ftll 
•••• 

ft.  •  • 

43849 
3.4368 
4  8599 
8.4364 

49418 
8.4535 
49122 
8.4375 

434154 
8.4359 
4  3538 
3.4387 

49408 
8.46681 
49382 
8L4411 

48355 

8.4415 
43579 
8.4339 

49458    ' 
3.4537 
49388 
8.4458 

48428 
8.4894 
4  8578 
8.4386 

49444  - 

8.4670 
49886 
8.44191 

48387 
8.4381 
43674 
3.4850 

49432 
S.45S3 
48822 

8.4416 

INITIAL  STBB8SES  COMPUTED  AFTEB  THE  BINGS  WEBB  DBTACSED. 


BIllfB. 

Mmb  diametdtt. 

IniUal 
strains. 

Initial  straaM  per 
aqnareinoli. 

Before 

taming 

down. 

After 
cutting  np. 

Tenaion. 

Gompraa- 
aka. 

• 

ft 
ft. 

••• 

h..    . 

•••• 

ft.  .  • 

4  8382* 
8.4379 
48572 
8.4360 

49432 
3.4558 
40620 
8.4416 

43387 
8.43H0 
43574 
8.4356 

49432 
3.4558 
40322 
8.4416 

+.0005 
+.0001 
+.0002 
0. 

0. 

0. 

+.0002 
+.0091 

JPMMCb. 

PmtndM. 

8.457 

878 

1,377 

0 

0 
• 
1,217 
872 

0 

0 

0 

mnAL  STRAnrs  nr  slices  from  tube  ho.  s,  s-dich  aim 

B.  L.  RIFLE. 

These  slices  were  received  from  Lieat  L.  L.  Braff,  U.  8.  Anny, 
West  Point  Foandery. 

The  approximate  dimensions  when  received  at  the  Watertown  Anenal 
were  as  follows : 


fin  inehea.] 


Internal 
diameter. 

External 

Lengtlia. 

Breech  alioe 

7.9 
7.9 

15.76 
1416 

L26 
125 

ICnaslealioe 

Slices  tamed  down  to  V  in  length. 

In  compnting  the  stresses  the  modulas  of  elasticity  is  assumed  to  be 
30.000,000  pounds  per  square  inch. 

Note. — ^These  tests  were  conducted  in  a  similar  manner  to  the  tests 
of  the  slices  from  ^".2  rifle  tubes  Nos.  7,  8,  and  21,  fully  described  elae^ 
where  in  this  report. 


d'z>zc^  .i^eZJS^  J&^^ 


Z^zZe-J^.^ 


IB-re&cTi.  tTti-oe 


H  Ex  No  K  so.  I. 


S^n^i^.  iS^eeZ:S.JL.2Cz/^ 


-2iz3e.(7yb.^ 


0%5«-25zZfe  ifTKce 


TEtJTtJ  OK  IBOK,   8TEEL,   AND   OTHEE 

MEJSUSEMENTS  OF  BBEECH  SI 
BIMG8  IN  SLICE  BBPOBS  E 
[Id  Inebm 


Etap. 

» 

a 

3 

4 

^ 

IS.  uu 

I.MM 

8.U 

BIKQS  DBTACHID. 


U92M 


EASUEEMEST8  OF  MUZZLE  8L 

BINQ8  m  BUCI  BBPOBS  DCIACmi 

(lalDcbM.] 


IHMD<it«n. 

» 

9 

S 

4 

11.  MR! 
10.RZM 
AMI* 

11.U1S 

11.  MW 

B.M1S 

8.nw 

IS.4MR 
It.  MM 

'l-S 

B.UDT 

1S.41 

1 

EINGS  DKTAOHED. 

■Ltni 

ICMIS 
&3U3 

11.  IMS 

11.  MM 

10.  Ma 
siuiB 

ia.K 

COMPUTED  8TBES3E3. 

BKEBCH  8LICB. 

HMndl 

MMten. 

iDlUtl 

Inltl 

Before 
MtllBgnp. 

Afkr 

CSDUlDKIip. 

,™, 

lit.  ISM 
13.««M 

IL1SM 
e-787l 

1S.1S1* 

».7m 

/Ml. 

+:oooi 

F^m* 

MUZZLE  SLICE. 

11.3I«I) 

8.a80u 

"- 1  *— 

zii' 
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FBIOTIOHAL  BESISTAV CE  OF  STEEL  HOOPS  SHBinTK  UPOV  STEEL 

TUBES— SECOND  8EBIES. 

The  hoops  and  tubes  were  received  at  Watertown  Araenal  ftom  tiie 
West  Point  Foandery  iu  their  finished  condition.  The  diameters  were 
measured  and  the  pieces  then  returned  to  the  West  Point  Foandesj 
for  assembling.  At  this  time  the  4-indi  tube  was  found  badly  rusted 
and  was  cleaned  with  emery  and  oil,  thereby,  according  to  Oaptain 
Birnie's  measurements  taken  at  West  Point  Foundery,  increasing  the 
mean  diameter  of  the  bore  '^0005 ;  the  decrease  in  exterior  diameter 
was  almost  inappreciable — less  than  ^'.0001. 

After  assembUng  they  were  returned  to  the  Watertown  Arsenal, 
when  the  accessible  diameters  were  again  measured. 

The  unhooping  was  done  by  forcing  axially  tl^e  hoops  from  their 
respective  tubes,  weighing  at  the  time  the  frictional  resistances,  the 
maximum  loads  required  to  start  the  slipping,  and  the  loads  on  the 
sp0cimens  at  frequent  intervals  until  unhooping  was  completed. 

The  high  shrinkage  under  which  this  series  was  assembled  caused 
some  flow  of  the  metal  at  the  frictional  surfaces  during  the  process  of 
unhooping. 

This  fact  led  to  a  special  exi^riment  in  order  to  determine  the  effect 
on  the  diameter  of  the  bore  of  a  cylinder  whose  exterior  cylindrical 
surface  had  been  disturbed  and  cold  flow  caused  by  hammering  that 
surface. 

For  this  experiment  the  3-inch  tube  of  the  flrst  series  of  firictional- 
resistance  tests  was  employed,  the  dimensions  of  which  appear  on  the 
following  sketch : 


\5 


s 


The  hammering  was  done  with  medium  blows  of  a  20>ounoe  hammer, 
striking  with  the  round  pein. 

The  diameters  of  the  bore  were  measured  along  two  lines— Nos.  1 
and  3. 


[InlBohe*.] 


IMstMioe  from  top. 

Blameten. 

1 

3 

0.6 

J.76 

7.0070 
7.0980 
7.0080 

7.9071 
7.9080 
7.0888 

5.00 

Mmm 

7.90793 

7.00707 

r 


8ecUom9  a,  h,  and  o  hammered  at  hoikexlremHiee  of  diameter  No,  3. 

TABLE  No.  S. 
[In  inobas.] 


Dlstence  from  top. 

DlAm6t«ra. 

1 

3 

as 

7.0000 
7.0078 
7.0086 

7.0075 
7.0087 
7.8003 

8.75 

5.00 

IfaMM 

7.90777 

7.0069 

The  effect  of  this  bammering  was  to  decrease  the  meau  leugth  of  di- 
ameter Ko.  1  '^OOOIG,  aud  iucrease  the  mean  length  of  diameter  No.  3 
".00053. 

SeeUom  a,  bf  and  e  hammered  at  one  extremity  of  diameter  No,  1. 

TABLE  No.  t. 
[In  inohes.] 


Dlstnnoe  from  top. 

DUunoten. 

1 

3 

0.5 

2.75 

7.0072 

7.  !>t»82 
7.0090 

• 

7.0075 
7.0988 
7.0002 

5.00 

Means 

7.00813 

7.0085 

No  change  is  found  in  diameter  No.  3,  bat  diameter  No.  1  is  increased 
".00086. 
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Sectunii  a,  h,  and  c  hammered  at  other  extremity  of  diameter  No,  1. 

TABLB  So.  4. 
(In  inohet.] 


Distanoe  fh>m  top. 

Diibneton. 

1 

3 

0.5 

7.9973 
7.9984 
7.9901 

7.0073 
7.9085 
7.9090 

2.76 

6.00 

MeaiM....... 

7.00627 

7.90827 

Diameter  No.  1  shows  a  farther  increase  of  ''.00014,  while  diiimetar 
No.  3  shows  a  decrease  of  ''.00023. 


The  remaining  parUan  of  the  exterior  surface  eeeUan  a,  now  hammered. 

TABLE  No.  5. 
[In  inobet.] 


DIatMMM  ftmn  top. 

BUmeton. 

i 

S 

0.6 

2.76 

7.9074 
7.0088 
7.0002 

7.0073 
7.0066 
7.0060 

5.00 

Moans 

7.00647 

7.00623 

Diameter  No.  1  shows  a  farther  increase  of  ".00020. 
Diameter  No.  3  shows  a  decrease  of  ".00004. 


The  remaining  portion  of  the  exterior  eylindriedl  enrfaee  now  kammerei, 

TABLE  No.  6. 
(In  inchoo.) 


IMstanoe  from  top. 

DiMneten. 

1 

3 

0.6 

7.0078 
7.0092 
7.9096 

7.0073 
7.0987 
9L9991 

2.76 

6.00 

MeaoB 

7.90687 

7.99687 

Diameter  No.  1  shows  a  farther  increase  of  ".00040.  Diameter  Ko. 
3  shows  an  increase  of  ".00014. 

The  total  enlargement  of  the  bore,  the  average  of  both  diametanf  ii 
".00067. 


penexraDe  tne  metai  to  any  great  aepta,  ana  uiai;  toe  eDiargement  oi 
the  entire  ring,  as  shown  by  the  increased  diameter  of  the  bore,  resulted 
firom  intense  initial  strains  in  the  ontside  cylindrical  zone  of  metal. 

Accounting  for  the  presence  of  initial  strains  by  the  effect  of  hammer 
blows  causing  flow  of  the  metal  at  and  near  the  surface,  thereby  dimin- 
ishing its  density,  so  much  of  the  metal  as  was  thus  affected  would 
be  placed  in  a  state  of  initial  compression,  in  its  efforts  to  assume  a 
zone  of  greater  diameter,  while  the  remaining  metal  of  the  tube  would 
be  placed  in  a  state  of  initial  tension. 

In  a  similar  manner  is  explained  the  difference  in  the  behavior  of  the 
diameters  Kos.  1  and  3  at  the  intermediate  stages,  when  the  exterior 
surface  was  only  partially  hammered. 

The  tube  was  next  put  in  a  lathe  and  the  outside  metal  of  section  a 
turned  down  one-elghtii  of  an  inch  on  a  side,  reducing  the  diameter 
firom  15'^75  to  16'^50,  then  the  diameters  measured  as  follows : 

TABLE  KO.  7. 
[In  inehM.] 


Bistanoe  from  top. 

Diuneten. 

1 

7.9977 
7.9980 
7.9991 

3 

0.5 

2.75 

6.00 

7.9972 
7.9983 

7.9900 

Heons 

7.99847 

7.99817 

Diameter  Ho.  1  shows  a  contraction  of  '^00040.    Diameter  No.  3  shows 
a  contraction  of  '^00020. 

End  9eaHau9  h  mtd  o  fumed  down  one-eighth  of  an  inch  on  a  sidOj  reducing  the  diameter 

from  15".50  to  15".25. 

TABUS  No.  8. 
[In  InehM.] 


Distance  from  top. 

Diameten. 

1 

3 

0.5 

2,75 

7.9972 
7.9083 
7.9988 

7.9968 

7.9979 

'7.9085 

&00 

Meant 

7.99610 

7.90773 

Diameter  No.  1  shows  a  further  contraction  of  ''.00037.  Diameter  No. 
3  Bbows  a  farther  contraction  of  ''.00044. 

The  mean  diameter  of  the  tube  is  now  7".9979,  the  same  as  the  origi- 
nal (liametel*  within  the  limits  of  the  micrometer  readings;  from  which 
it  appears  that  the  removal  of  one-eighth  inch  depth  of  metal  practi- 
cally released  the  initial  strains  caused  by  hammering. 

These  results  may  have  been  influenced  somewhat  by  initial  strains 
already  existing  in  the  metal  prior  to  these  experiments ;  it  is  improb- 
able, however,  that  any  were  of  sufficient  intensity  to  have  materially 
affected  the  results  obtained. 
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TESTS   OF    IRON,    STEE^.,    AND   OTHER   MATERIALS. 


MEASUBBMSHTS  OF  HOOPS  AHB  TIJBB8  AHB  DETAILS  OF  TBOL 

EXTERIOR  DIAMETER  OF  '^JNCH  HOOP. 
BEFORE  ASSEKBLIKO. 

[la  InobM.] 


0.6 

L6 

a.6 

MeftDB 


Diataaoe  firom  top. 

Diametera. 

Mens. 

1 

20.3060 
20.3062 
20.3068 

20.3062 
20.3Uti5 
20.3070 

3 

4 

• 
0.6 

30.3061 
20.3064 
20.3072 

2a.  3061 
20.3003 
20.3070 

20.3661 

20.806M5 

20.807035 

1.6 

2.5 

Meuis 

20.30686 

20.30657 

20.30657 

20.30648 

19,800498 

AFTER  ASSE&iBLING. 


0.6. 

20.3299 
20.8802 
20.3313 

2a  3311 
20.3315 
20.3325 

20.3316 
20.3318 
20.3332 

20.3301 
20.8306 
27.3317 

20.830725 
2a  881000 
20.888176 

1.6 

2.5 

Meant 

20.38047 

20. 33170 

20.33226 

2a  33077 

20.881800 

AFTER  DISMANTLING. 


80.3077 
20.3078 
20.3086 


2a  3075 
20.3076 
20. 3081 


20.3071 
20.3078 
20.8060 


20.30803 


2a80773    i    2a30746 


2a  8078 
20.8075 
20.8083 


8a  80770 


20.807460 
2a  807550 
Sa  808280 


2a  807773 


INTERIOR  DIAMETERS  OF  'i^INCH  HOOP. 

BEFORE  ASSEMBLING. 

[In  inoliM.] 


Diatanoe  from  top. 

Diametera. 

Meana. 

i 

9 

3 

4 

a5 

15.7497 
15.7494 
15.7491 

16.7500 
16.7489 
15.7497 

15.7501 
15.7499 
15.7496 

15.7497 
15.7496 
15i7498 

16.749675 
I5w  748611 
1&  748460 

L5 

2.6 

Means 

15. 74940 

15. 74986 

15.74987 

16.74946 

16.74966 

AFTER  DISMANTLING. 


a5 

1.5 

15. 7517 
15.7511 
15.7505 

15. 7516 
15.7512 
15.7506 

1 

1&  7515      1 
15.7500      1 
l&750t      1 

15.75093    . 

1 

15.7512 
15.7506 
15w7668 

15w7616 
18w7610 
16l 79015 

2.5 

Means 

15. 76110 

15. 75113 

15. 75077 

15l 756888 

o-rce^  TiTi^^ 


'/ 


^     9.06 


i 


I    . 


h 


:  I  „' 


i  < 


ti 
< 

I 

i 


I -I 


■    ! 


EXTEBlOR  DIAMETERS  OF  TUBE  WITH  Z-IXCH  HOOF. 

BEFORE  ASSBMBLIlfG. 
fin  faiotaM.] 


Dttteaee  fhtm  top. 

DlMueten. 

4 

15.7W7 

15. 7867 

15. 7868 

Ueuis. 

1 

9 

3 

15.7861 
15.7862 
16. 7862 

0.5 

15.7871 
15.7870 
15l7871 

15.7874 
15.7872 
15.7874 

15.786825 
15.786775 
15.786876 

1.5 

2.5 

MetBB 

16.TB707 

1&  78733 

16.78617 

16.78  73 

16.786825    i 

t 

3F 
4 


0.5 

1.5 

2.6 

KeMiB 


AFTER  DISMANTLING. 


15.7800 
15.7861 
1&7868 


15.78613 


15.7864 
15.7864 


16.78837 


16.7853 
15.7853 
15.78SS 


15.78528 


I  15.7864 

15.7868 
15.7868 


15.78507 


16.786725 
16.785900 
16.785925 


15.785850 


DIAMETERS  OF  BORE  OF  TUBE  WITH  ^INCH  HOOF. 


BEFORE  ASSEMBLING. 


(In  inobefl.J 


\ 


DittHioe  from  top. 

Diamaton. 

Mmda. 

7.998676 

.  7. 999075 

7.998325 

I 

9 

8 

7.9989 
7.9992 
7.9984 

4 

0.6 

7.9987 
7.9991 
7.9985 

7.9987 
7.9990 
7.9962 

7.9984 
7.9990 
7.9982 

1.6 

2,5 

MfMUBt 

7.996n 

7.90064 

7.99883 

7.99858 

7.9980917 

I 


AFTER  ASSEMBLING. 


t 


f . 


0.5 

7.9900 
7.9907 
7.9903 

7.9917 

1.5 

7.9910 

2,6 

7.9011 

MMDS 

7.99053 

7.99147 

7.9909 
7  9909 
7.9902 


7. 99006 


7.98907 


7.9890 
7.0900 
7. 9894   ! 


7.9907 
7.  VOvo 
7.9J026 


7.990583 


'  '  hf 


r 


AFTER  DISMANTLING. 


7.9990 
7.9980 
7.9977 


7.90843 


7,9990 
7.0989 
7.9078 


7.99857 


7.9988 
7.9088 
7.9977 


7. 


7.998825 
7.998726 
7.997700 


7.998460 


? 


I 


798         TESTS   OF   IBON,    STEEL,    AND   OTHER    MATERIALS. 

EXTERIOR  DIAMETERS  OF  4-INCH  HOOP, 


BSFOBB  ASSEMBLING. 


[In  InohM.] 


DUtaaoo  from  (op. 

Diameters. 

MMnm, 

1 

9 

3 

4 

0.5 

20.8085 
20.3009 
20. 3110 

20.3087 
20.3098 
20. 3110 

20.3086 
20.3ir0 
20.3123 

20.3086 
20.3101 
20. 3115 

20.30860 
20.30806 
90.31145 

2.0 

8.5 

Mi^fnt 

20.30080 

20.30983 

20. 31030 

£0.81007 

20.31000 

▲PTKB  ASSEMBLING. 


0.5 

20.3313 
20.3323 
20.3343 

20.3318 
20.8328 
20.3347 

20.3310 
20.3330 
20.3342 

20.3321           20.331775 
20.3333      ,    20.332850 
20.3350          20.3345S0 

2.0...: 

3,6 

Meenn 

20. 83263       20-  saaio 

20.33303 

20.33347         20.3330563 

AFTER  DISMANTLING. 


0.5 

20.3100 
20. 8111 
20.8U2 

20.8099 
20.3111 
20.3123 

20.3090 
20.3111 
20.3123 

20.3008 
20.3114 
20. 3124 

20.3009 

20.311175 

20.3128 

2.0 

8.5 

Mevia 

20.3111 

20. 3111 

20. 3111 

20.3112 

2a  311125 

INTERIOR  DIAMETERS  OF  4-INCH  HOOP. 


BEFORE  ASSEMBLING. 


[In  inohea.] 


• 

Diatmoe  from  top. 

Dinmetan. 

Iffeaoa. 

1 

9 

3 

4 

0.6 

15.7499 
15.7496 
15.7496 

15.7493 
15. 7491 
15.7492 

15.7492 
15.7402 
15.7494 

15.7496 
15.7406 
15.7498 

1&  748600 
15.748375 
15w749G0O 

2.0 

8.6 

MiHuin ........ 

15. 74970 

15.74920 

15.74926 

15.74967 

1&  7491583 

AFTER  DISMANTLING. 


0.5 

J5.7609 
15.7504 
15.7503 

1&7504 
,    15l7501 
,    15.7501 

1 

15.7603 

15.7501 
15. 7601 

15.7506 
15.7504 
15.7505 

15.79065 
15.750e 
15.75016 

2.0 

3.5.f 

Mfmnii  ■  -  ■. 

15.75053 

16.75020 

15.76017 

15.75050 

1&  78085 

I 
:-  ! 


:     i 


1? 


I 

V. 


p  I 

■  I 


I 


'i  I 

■I  > 

I 


[ 


ir 


B  J  I 


•r 


S 


1. 


r^c^  jrt^rt^^f 


H  Ex  No  16  60, 1. 


O.OZ^ 


zt^.ys 


'  'ill 


I     ' 


ri 


I       9 


.      I 


BEFORE  AJBSSMBLDra. 
[In  inobes.] 


Dtatmceftom  top. 

DiuMtom. 

^ 

1 

9 

s 

16.7873 
15.7800 
15.7867 

4 

0.5 

2.0 

15.78iB6 
1&7866 
1&7866 

15.7801 
15.7856 
15.7850 

15.7871 
iS.7867 
15.7807 

15.786775 
15.786450 
1&  706475 

8.5 

Umms 

1&7S660        15.78687 

15.78667 

15.78683 

15.786070 

AFIEB  DISMA.KTLIKO. 


0.5..-. 

2.0 

8.5 

15w7853 
15.7852 
1&7840 

15.7847 
15.7846 
15.7842 

15.7868 
l.\7860 
15.7853 

15.7857 
15. 7852 
15.7851 

15.786500 
16i  785150 
15.784875 

Mmum 

15.785133 

15l  78450 

15u  78578 

15.78533 

15^  785175 

DIAMJETEBS  OF  BORE  OF  TUBE  WITH  A-INCH  HOOP. 

BBFOKB  ASSBliBLIira. 
[In  inebM.] 


IMataiiM  frmn  top. 

Dlnmeten. 

Mmum. 

• 

t 

9 

S 

4 

0.6 

7.0088 
7.0004 

7.0088 

7.0087 
7.0000 
7.0087 

7.0080 
7.0003 
7.0087 

7.0067 
7.0003 
7.0080 

7.008775 
7.000250 
7.008700 

2.0 

a.  5 

Mmhu 

7.00000 

7.00880 

7.00806 

7.00887 

7.0080083 

AFTER  ASSEMBLING. 


0.5. 

7.0012 
7.0014 
7.0015 

7.0018 
7.0010 
7.0017 

7.0017 
7.0018 
7.0018 

7.9907 
7.9913 
7.9014 

7. 901350 
7.001600 
7.00i600 

2lO 

8.8 

](«UI0 

7.90136 

7.00180 

7.99177 

7. 99113 

7.001517 

AFTER  DISMANTLING. 


• 

0.5 

7.0097 
7.0000 
7.0008 

7.0005 
7.9005 
7.0003 

7.0007 
7.0997 
7.9003 

7.0004 
7.0098 
7.9091 

7.999575 
7.900650 
7.000250 

-2.0 

'8.5 

7.00068 

7.00043 

7.00057 

7.90943 

7. 0004017 

• 

\ 


800  TESTS  OV   IBON,  BTEEL,  AND  OTHER  HA.TERU.LB. 

PBICTIOJTAL  BB8I3TANCE  BSTWSEX  TVBS  AXD  Z-DfCB  HOOP. 
DBTAILS. 


VUV    UIUItUCKVC?   X 


>XDI.CiU\;V     VT  > 


The  remainder  of  the  onhooping  was  charaotorized  by  sudden  slips 
of  the  hoop,  and  violent  floctnations  of  the  loads  reqair^  to  continae 
the  movement  of  the  hoop. 

The  exterior  cylindrical  surface  of  the  tube  receivefl  a  high  polish 
while  nnliooping.  A  burr  was  thrown  up  at  the  edge  ef  the  hoop 
which  came  off  last,  covering  about  200  degrees  of  arc,  aind  included 
the  marked  ends  of  the  diameters  1  to  4,  indusH^. 

There  was  a  slight  flow  of  metal  from  the  exterior  eyBiiArical  surface 
of  the  tube  into  the  ends  of  the  grooves  of  the  outer  reiDfoi*ce  ring. 


, 


FBICTIONAL  BE8ISTANCE  BETWEEN  TUBE  AHfD  A-BfOM  HOOP. 

DETAILS. 


Applied 
loids. 

Total 
moTememt 

Bemarka. 

F9umdt 

JBtfftw- 

50,000 

0. 

Initial  load. 

100,000 

.0026 

ISO,  000 

.0068 

200.000 

.0000 

MM,  000 

.01120 

SCO,  000 

.0152 

850,000 

.0185 

400,000 

.0220 

450,000 

.0200 

500^000 

.0800 

- 

560,000 

.0338 

600^000 

.0378 

•190^000 

.0185 

874,000 
S0O,O0O 

Ultlinate  xaalataiiMi 

.'ii'"' 

855.000 

Higiieai  reaiataiioa  after  alioff^aUp. 

,888,000 

.'a'"" 

^^V,  OTO 

.25 

S£>^ 

.80 

883,500 

.85 

821,000 

.40 

820.500 

.45 

820,400 

.60 

Staiooth  oontlnnoiifl  moTement  up  to  thla  tima. 

817,000 

.55 

808,800 

.00 

805,000 

.75 

270.000 

.85 

278^000 

.85 

881,000 

LOO 

288»000 

1.06 

278,000 

LIO 

274000 

1.15 

802,000 

289;  000 

""iliai"" 

881;  MO 

1.80 

• 

258.000 

1.85 

255,000 

1.40 

258,000 

1.45 

244.000 

1.60 

243.000 

1.55 

240,000 

LOO 

238,000 

L«6 

2291000 

L70 

225.000 

L75 

217,000 

L80 

. 

212,000 

L85 

• 

211,000 

LOO 

• 

210,000 

LOO 

205,000 

2.00 

208,000 

2.00 

180.000 

2.10 

106,000 

2.15 

180;  000 

2.20 

IttlOOO 

2.25 

180^000 

2.80 

I 

f 


■ 

I 

p 

■ 

II 


■I 


H.Ex.16 n. 


802  TESTS   OP  IKON,    STEEL,   AND   OTHER  MATERIALS. 


BBTAXLa-Cootiiiiied. 


Applied 

Total 

ilWfcnl 

movemeDii 

Poundt, 

Inehs$, 

182,000 

3.85 

170.000 

2.40 

171.000 

2.45 

106,000 

aiso 

161. 000 

2.66 

158,000 

2.60 

148,000 

2.70 

140,000 

2.80 

135.000 

2.00 

126,000 

aoo 

11&.000 

8.10 

109.000 

8.20 

102,000 

8.80 

98,000 

8.40 

93.000 

8.50 

91,000 

8.60 

88,000 

8.70 

81.000 

8.80 

79.000 

8.90 

Under  the  maximam  load  the  hoop  slipped  on  the  tabe  a  diBtanoe  of 
".14,  accompanied  by  a  loud  report. 

There  was  a  smooth,  coutinaoas  movement  of  the  hoop  nntil  it  had 
been  forced  along  ".50.  After  this  the  movement  of  the  hoop  was 
irregular  and  characterized  by  sudden  slips,  with  violent  fluctuationfl 
of  the  loads. 

The  exterior  cylindrical  surface  of  the  tube  was  highly  polished  by 
the  act  of  uuhooping. 

A  burr  was  thrown  up  along  that  edge  of  the  hoop  which  cfume  oft 
last,  covering  about  200  degrees  of  arc,  and  included  the  marked  ends 
of  the  diameters  1,  2,  and  3. 

There  was  a  slight  flow  of  metal  from  the  exterior  cylindrical  smfiioe 
of  the  tube  into  the  ends  of  the  grooves  of  the  reinforce  ring. 


TEMPERATUSE  TESTS. 

A  number  of  tests  of  this  series  have  been  made  and  are  recorded 
in  earlier  reports ;  certain  results  here  appear,  and  subsequent  reports 
will  contain  additional  data. 

It  is  intended  to  make  this  a  comprehensive  series  of  testa  of  wioagfat 
iron,  steel,  and  cast-iron  bars,  upon  the  topics  enumerated  below: 

TENSILE  TESTS  AT  DIFFERENT  TEMPERATURES. 

COMPRESSION  TESTS. 

CRUSUI^Q  TESTS,  AND  COLD  FLOW  OF  SHORT  OTLINDSR& 

CO-EFFICIESTS  OF  EXPANSION. 

MODULI  OF  ELASTICITY  AT  DIFFERENT  TEMPERATURES. 

SPECIFIC  GRAVITY  DETERMINATIONS, 

INITIAL  STRAINS. 

REPEATED  STRESSES. 

BENDING  TESTS. 

SHEARING  TESTS. 

The  most  prominent  features  of  the  series  will  consist  of  the  obser- 
vations made  on  the  hot  bars,  but  the  opportunities  here  offered  with 
the  several  grades  of  metal  represented  are  availed  of  to  extend  the 
series  and  include  many  cold  tests. 

The  results  of  each  class,  so  far  as  they  have  been  developed,  will  be 
discussed  separately,  and  precede  the  introduction  of  the  dctoils  to 
which  they  pertain. 


UtLBJUUAL  UOMPUSITIOX. 


1 


MuckM. 

OvboB. 

Hfukgnmtm 

BOioam. 

1.888 

.09 
.29 

.81 
.87 
.61 
.67 
.71 
.81 
.89 
.97 

.11 
.45 
.87 
.70 
.68 
.99 
.68 
.60 
.87 
.80 

Fm'mmL 

^128 

8-782 

4.7O6 

6.^03 

.02 
.07 
.08 
.17 
.19 
.28 

6-797 

7-828 

8.750 

9-760 

10-384 

i  : 


The  spedmens  were  taken  from  bars  1}''  diameter  of  open-hearth 
Btoel  as  described  in  Report  of  1886. 

The  total  length  of  the  specimens  was  36'',  with  ends  1^^'  diameter, 
threaded  10  per  inch,  Franklin  Institute  standard  shape.  The  stems 
were  tamed  a  length  of  32'%  of  which  SO''  was  nsed  as  the  g:auged 
length,  where  the  bars  were  rednced  to  1".0092  diameter.  In  this  con- 
dition the  modnlns  of  elasticity  of  each  was  determined  as  recorded 
in  Report  of  1886. 

After  a  period  of  rest  the  tests  were  resnmed  and  carried  to  final  rap- 
tore,  the  stems  now,  with  the  exception  of  Nos.  1,  2,  and  the  first  bar 
of  No.  7,  being  turned  down  to  smaller  diameters. 

The  first  bar  No.  7  broke  in  the  head  at  the  root  of  the  thread,  and 
another  bar  was  prepared  with  the  diameter  of  the  stem  reduced  to  ".757. 

Less  ductile  metaJs  require  a  greater  difference  between  the  areas  of 
the  stem  and  at  the  root  of  the  thread  in  the  head,  to  avoid  rapture  of 
the  latter,  than  is  required  by  metal  possessing  greater  ductility. 

It  is  also  shown  in  bars  Nos.  8, 9,  and  10  how  the  center-punch  marks, 
which  were  about  ".01  deep,  in  the  surface  of  the  stems  located  the 
places  of  rapture. 

With  increased  hardness  of  metal  slight  imperfections  become  of  seri- 
ons  importance. 

A  diagram  is  appended  with  curves  representing  the  behavior  of  the 
several  grades  of  steel  from  the  initial  loads  up  to  the  time  the  tensile 
strength  was  reached. 

When  loads  are  slowly  applied  the  rupture  of  ductile  metal  does  not 
occnr  under  the  maximum  stresses,  but  while  local  contraction  of  area 
is  going  on  and  the  load  is  falling. 

The  contraction  of  area  usually  progresses  at  a  more  rapid  rate,  how- 
ever, than  the  loads  fall,  which  results  in  a  higher  strength  per  square 
inch,  measared  on  the  raptured  section,  than  the  tensile  strength,  which 
is  referred  to  the  original  diameter  of  the  bar. 

Brittle  metal  breaks  at  once,  with  little  or  no  warning,  under  the  max- 
imum load. 

The  mechanical  work  done  is  computed,  beginning  with  the  initial 
load,  and  values  are  given  in  the  tabulation  which  indicate  the  amount 
of  work  done  at  the  elastic  limit,  also  when  the  maximum  load  or  ten- 
sile strength  was  reached. 

For  those  bars  which  failed  suddenly  and  the  elongation  was  not 
determined  at  the  maximam  load,  the  next  lower  load  and  elongation 
is  used  in  computing  the  mechanical  work. 
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It  is*  seen  that  bars  having  the  bighoert  tmslle  strength  wen  iflk| 
those  which  required  the  iiioejt  work  to  cause  rupture. 

A  number  of  bars  show  a  yiekliug  point  immediately  apoD  pi»BS| 
the  elastic  limit,  during  which  peric^  the^netal  stretches  and  takes 
considerable  set  nader  loAds  rbelow^tkose  whii^:iiad  previously  b" 
sustained. 

In  an  earlier  repont  reanks  were  ^bcnvn  in  which  this  bebaTJor 
repeated  in  the  jsame  bars  as  higher  loads  were  reached 

The  compression  tests  of  this  sems  ar«  .included  in  theBeporti 
1886. 


DETAIIiB  OF  TBNS1I31  T£St& 

Tests  made  at  atmospheric  temperatures* 

Marks,  s\z 

G.  .09;  MB,  .11. 

Diameter,  1";0O93. 

Sectional  areR,  .80  square  inch. 

Gauged  length,  30''.' 


▲iQilfod  lotdik 


ToUl. 


800 
1,600 
2,400 
8,800 
•4.OI1O 

4,eou 
6,aoo 

6.i00 

7,aoo 

6,000 

8,800 
0,000 
JK>.400 
U,200 
12,000 
12, 8(0 
13,600 
-M,400 
15,200 
18,000 
16,800 
4.0.0 
8,000 
42,000 
16,800 
10»600 


800 

17, 600 
18,400 
19,  200 

SO.  too 
ao.aoo 

21,000 
22,400 
23,2U0 
24,000 
M,400 
24,bOO 
25,200 


Per  agiutfc 

inch. 


Pound*. 
1,<00 
2,000 
3,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 

11,  000 

12,  000 

13,  0«0 
U,  UOO 
16  000 
10  000 
17.000 
1^000 
10.  000 

20,  000 

21.  000 
5.  ()00 

10, 000 
16,  liOO 
21. 000 
21,000 


'XB.g»H||ttd  IfrQ^ttl. 


Bkmgtftlon. 


Itukei. 
-0. 
.0010 

.0019 


.0089 
.0049 
.0060 
.0070 
.0080 
.0080 
.0100 
.0110 
.0120 
.0130 
.0140 
.0151 
.OIGl 
.0171 
.0181 
.0191 
.  0:02 
.C0I3 
.OOUR 
.0142 
.O.Oi 
^0202 


Bar  rested  three  months. 


1,000 
22,000 
23,000 
24,000 
23,000 
26,  000 
27,000 
28,  (»0U 
29, 000 
30,000 
30,.<i00 
81,000 
31,500 


.0215 
.0224 
.0234 
.0244 
.02.'i6 
.0267 
.0279 
.0290 
.0107 
.<H80 
.2180 


Inch. 
0. 


»»..«j 


,0003 


OOOi 

.aoM 


.0004 


>*B. •••< 


.oon 


>•«••••■ 


Initial  loaA. 


nitfllQ  limit 


Apidled  kMds. 

Is  ganged  lengths. 

Bemairla. 

ToteL 

POTMraare 

Elongation. 

Set 

Pioundg. 
86,600 
88,400 
27,200' 
28.000 
28.880 

.  80^600 
80,400 
81,200 
82;  000 

88,800 
88.600 
84,400 
85^200 
86.000 
86^800 
87,000 
88;  400 
89,200 
40,000 
40.800 
41,000 
41,000 
81,100 
0 

P»im<lt. 
82,000 
88,000 
«$000 
85.000 
86.000 
87,000 
88,000 
BfiLOOO 

m 

lneh$t. 

ioo 

.65 

.78 

.78 

.87 

.05 
1.06 
L14 
LOO 
LOOU 
LIOOO 
L1050 
L1122 
L1185 
L1250 
L1825 

liiari 

L1215 

L1157 

L1006 

L1032 

L0865 

LOOU 

1.27 

L88 

L50 

L67 

L88 

8.03 

2.28 

2.51 

2.86 

&a8- 

8.06 
4.68 
6.82 

JfMft. 

Tendle  slrength. 

LomI  at  time  of  nqitnre. 

< 

40(000 

r   1,000 

6,000 
10,000 
15,000 
20,001* 
25,000 
80,000 
85,000 
80,000 
25,000 
30,000 
15.000 
10,000 
5.000 
1.000 

LOO 

••••»«•••» ■ • 

•  •  V  >  M  •••  a  ■  > 

4i;666 

42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
52,000 
63^475 

••••V*««««aa 

0 

7.10 

1 

\i 


i; 


■ 

I 


Elongation  of  inch  section*:  ".23,  ".26,  ''.20,  ''.49,  ".«•,  ".34,  ".31, 
".28,  ".2S,  ".24,  ".22,  ".21,  ".21,  ".20,  ".21,  ".21,  ".20,  ".20,  ".20,  ".18,  ".19, 
".20,  ".17,  ".16,  ".16,  ".16,  ".16,  ".18,  ".17,  ".17. 

Diameter  at  firactnre,  ".61.  Area^  .292  sqaaie  inob.  Oontraction, 
63.5  per  dent 

Fractured  6|"  fix>m  neck.    Appeavancei  silky. 


i 


tii 


•f 


806  TESTS   OF  IRON,    STEEL,    AND   OTfiEB  MATERIALS. 

No.  754. 
Marks,  J, 
O,  .20 ;  Md,  .46. 
Diameter,  r'.0092. 
Sectional  area,  .80  sqaate  inch. 
Gauged  length,  30"'. 


Applied  load*. 


TotaL 


PbuiMte. 

800 

1,000 

2,400 

3,200 

4,000 

4,800 

6,000 

e.400 

7,200 

8.000 

8,800 

9,600 

10,400 

11,200 

12,000 

12,800 

13.000 

14,400 

15,200 

10,000 

10.800 

10,800 

17,000 

18.400 

10,200 

20,000 


800 
20,800 
21,000 
22,400 
23,200 
21000 
24,800 
25,600 
26,400 
27,200 
28,000 
28,400 
28,800 
20,200 
29,600 
80,000 
80,400 
80.800 
81,200 
81,600 
82,000 
82,800 
38,600 
84,400 
85^200 
86,000 
86,800 
37,600 
38,400 
39,200 
40.000 
40,800 
41,600 
42,400 
43,200 
44,000 


PerMvare 
inch. 


PoundM. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

21,000 

22,000 

23,000 

24^000 

25,000 


In  ganged  length. 


Elongation. 


Inehets 
0. 

.0010 
.0020 
.0029 
.0089 
.0040 
.0060 
.0070 


.0090 
.0100 
.0110 
.0120 
.0130 
.0140 
.0149 
.0160 
.0170 
.0180 
.0190 
.0200 
.9200 
.0210 
.0220 
.0230 
.0240 


Set. 


Jncke$. 
0. 


Bar  rested  three  ni(«th8. 


1,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,  COO 
32,000 
83,000 
34,000 
86,000 
85^600 
86,000 
86,600 
87,000 
87,600 
38,000 
38,600 
89,000 
39,600 
40.000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
52,000 
63,000 
64,000 
66,000 


.0280 

.0270 

.0280 

.0290 

.0301 

.0310 

.0320 

.0331 

.0341 

.0847 

.0361 

.0357 

.0361 

.0368 

.0372 

.0377 

.0382 

.0388 

.4864 

.60 

.61 

.66 

.69 

.64 

.68 

.78 

.78 


.94 
LOl 
1.08 
1.17 
L26 


0. 


.0001 


.0001 


,0001 


,0001 


.0001 


.0008 


.0004 


L17 


InitJalkad. 


Elastic  limit. 


Applied  losds. 


ToUL 


44,800 
45,600 
40,400 
47,200 
48,000 
48,800 
40,000 
60,400 
51,200 
52,000 
52,8C0 
53.600 
54,400 
54,710 
46^800 
0 


Persqnftra 
inch. 


< 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
85,000 
40,  UN) 
45.000 
40.000 
35,000 
80.000 
25,000 
20.000 
15,000 
10,000 
5,000 
1,000 
56.000 
67,000 
68,005 
50,000 
60,000 
61,000 
62,000 
63,000 
04,000 
65,000 
06.000 
67,000 
68.060 
68,375 


In  g»nged  length. 


Elonsntion. 


Inehet. 
L17 
1. 1742 

.1.1709 
1.1850 
1. 1021 
1.1984 
1.2051 
1.2117 
1.2189 
1.2267 
L2212 
1.2156 
1.2097 
1.2033 
1.1071 
1.1006 
1.1840 
L17b9 
1.1707 
1.30 
1.40 
1.62 
1.62 
1.75 
1.01 
2.02 
2.22 
2.45 
2.73 
8.06 
8.49 
4.18 
6).  15 


6.87 


Set. 


JfMAM. 


Tensile  ttrength. 
Load  Attimeormptaie. 
=21.2  per  cent. 


Elongation  Of  inch  sections:  M8/'.20,  ''.23,  ".23,  "My  ''.25,  ".25,  ".27, 
"^2,  ".«!•,  ".33,  ".28,  ".27,  ".23,  ".22,  ".19,  ".17,  ".16,  ".10,  ".17,  ".16, 
".16,  ".14,  ".13,  ".16,  ".14,  ".14,  ".12,  ".13,  ".15. 

Diameter  at  fractare,  ".72.  Area,  .407  square  inch.  Oontraetion,  49.1 
percent. 

Fractured  13".2  from  neck.    .Appearance,  fine  silky. 


806  TESTS  OF   IBON,    STESL,    Ain>  OTHBB  MATERIALS. 

No.  785. 
Marks,  7^ 
0,  .31 ;  Mn,  .57. 
Diameter,  1".0092. 
Sectional  area,  .80  sqoare  inch. 
Ganged  length,  3(y^ 


Applied  loads. 


TotoL 


PiMMldf. 

800 

1,000 

2,400 

8,200 

4,000 

4,  MO 

5,000 

6,400 

7,200 

8.000 

8,800 

9,600 

10.400 

11,  JOO 

12,000 

12.800 

13,600 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

10.200 

20,000 


Per  Muare 
inon. 


1,000 

2,000 

3.000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

1H,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 


In  ganged  length. 


Elongation. 


0. 

.0011 
.0021 
.0031 
.0042 
.0052 
.0062 
.0074 
.0084 
.0694 
.0104 
.0114 
.0125 
.0135 
.0145 
.0155 
.0166 
.0176 
.0187 
.0197 
.0208 
.0218 
.0228 


.0248 


Set 


JndL 


oooi 


0006 


.0609 


Initial  load. 


BarreeOed 


500 
16.009 
17,600 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
22,750 
23.000 
23.250 
21,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
26.000 
25.500 
26.000 
26,500 
27,000 
27.500 
28,000 
28,500 
29,000 
29,500 
80,000 
80,500' 
81.000 
31,500 
82,000 
82,500 


abi  monthe.  and  stem  toned  down  to  ".796  diaoeteisiO 
e^iiace  inch  aectional  i 


1,000 
SOfOOO 
85,009 
40,000' 
41,000 
42,000 
48,009 
44,000 
45,000 
45,609 
46,000 
46,500 
48,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
62,000 
63,000 
54,000 
55,000 
56,000 
57,000 
68.000 
69,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 


.0908 

.0856 

.0405 

.9416 

.0426 

.0484 

.0445 

.0455 

.0400 

.0466 

.0471 

.0500 

.0836 

.1350 

.82 

.86 

.88 

.40 

.43 

.46 

.50 

.68 

.66 

.60 

.68 

.66 

.71 

.76 

.79 

.88 

.88 

.92 

.  Wf 

1.04 

1.10 

1.15 


.0909 
.0009 

.0010 

.oon 


.0010 


B3aatlo  limil 


AniMk^d.. 

i-«««-ii«»«u^ 

^ 

TotoL 

■"cr- 

Ek»v>U«L 

SM. 

II 

>7,«00 

gS! 

ass 

U,MO 

Pmnutt, 
«a.oMi 

trisoo 

.SS! 

11 

JikAu. 

JmL 

VsuUn  atnoinh. 

LoHl  M  time  of  iniiUn. 

=18.0  pw  otat. 

1 
1 

55 

Em 

IS* 
4.U 

• 

Elongation  of  inch  sectious:  ".13,  ".li5,  ".IQ^  ".18,  ".19, 


810  TESTS   OF   IRON,   STEEL,    AND   OTHER   MATERIALS. 

No.  766 — Continued. 


Applied  loftdft. 


Total. 


20,000 


Per  sqawe 
inch. 


PoundM. 
26,000 


In  ganged  length. 


Elongation. 


Inehe: 
.0245 


Set 


Ineh, 
.0005 


Bemarki. 


Bar  rested  aix  months,  and  stem  turned  down  to  ".706  diameter  s.50 

sqnare  inch  aeolkmal  area. 


500 

17,600 
20,000 
20,500 
21.000 
21.500 
22,000 
22,600 
22,750 
23,000 
23,250 
23,600 
23,750 
24,000 
24,260 
24,500 
24,750 
26,000 
22,500 
22,760 
23,000 
23,250 
23,500 
24,000 
24,600 
25,000 
26,600 
20,000 
27.000 
28,000 
20,000 
30,000 
81,000 
82,000 
88,000 
84,000 
86,000 
80,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
42  600 
42,680 
80,800 
0 


1,000 
85.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46^500 
46,000 
46,500 
47,000 
47,600 
48.000 
48.500 
49,000 
49,500 
50,000 
45,000 
46^500 
46,000 
40,600 
47.000 
48,000 
49,000 
50,000 
21.000 
52,000 
54,000 
56,000 
68,000 
00,000 
62,000 
64.000 
60,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
8M00 


.0344 

.0390 

.0405 

.0416 

.0426 

.0436 

.0148 

.0451 

.0458 

.0462 

.0468 

.0472 

.0480 

.0486 

.0489 

.0405 

.0500 

.0574 

.0081 

.1610 

.2260 

.30 

.86 

.87 

.40 

.42 

.45 

.62 

.57 

.68 

.73 

.80 

.00 

.96 

1.10 

1.22 

1.85 

1.60 

1.60 

1.90 

2.23 

2.55 

8.15 

8.96 

4.42 


6.24 


0001 

0001 

,0001 


0002 


ElMUe  limit 


TensUe  strength. 
Load  attimeof  nptora 

sl7.5  per  oent 


Elongation  of  inch  sections:  'M3,  'M6,  'MS,  ".16,  'M9,  ".17,  ".20,  A 
'^44*,  ''.26,  ".19,  ".19,  ".16,  ".16,  ".16,  ".16,  ".17,  ".16,  ".10,  ".W,  ''J'' 
".15,  ".16,  ".16,  ".14,  ".14,  ".14,  ".13,  ".13,  ".13.  ^, 

Diameter  at  fracture,  ".59.  Area,  .273  square  inch.  Contraction,  4W 
percent. 

Fractured  11".70  ftom  neck,    i^ppearance,  ailky. 


"t  ma 


0,  ^1 ;  Mn,  .58 ;  Si,  .02. 
Diameter,  r'.0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  30^'. 


«! 


Applied  loads. 


ToteL 


a;  400 

8|200 

4»000 

4^800 

6^000 

0^400 

7,200 

8^000 

8.800 

9,000 

10,4M> 

11,200 

12,000 

12,800 

18,000 

14^400 

1^200 

10^000 

10;800 

17,000 

18^200 

20,000 

20,800 

22^400 

24,000 


Peraqiiaiv 
inclL 


1,000 
2,000 
8,000 
4»000 

5^000 
0,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
18,000 
14,000 
18,000 
10,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
24^000 
2fi,000 
20^000 
28,000 
80^000 


In  gMiged  length. 


Elangtttion. 


Ol 

.0010 
.0020 
.0030 
.0040 
.0050 
.0001 
.0071 


.0180 
.0201 
.0211 
.0221 
.0241 
.0251 
.0271 
.0291 


Set 


0. 


.0001 


.0000 

.0001 

.0109 

.0180 

.0140 
.0150 

.0001 

.0170 

.0001 


.0001 

'.*6o6i' 


InifeUlIiMd. 


s 

I 
■ 


II 


Bar  rested  six  months,  end  stem  tamed  down  to  ''.796  diameter ; 

sqnace  Inch  sectional ; 


600 
17,500 
20,000 
22;  500 
25^000 
25^600 
201000 
20^000 
27,000 
27,600 
27,76a 
28^000 
28,260 
28^600 
28,750 
29,000 
27,000 
27,600 
28,000 
281600 
29,000 
29,600 
80,000 
80,500 
81,000 
82,000 
88,000 
84k  000 
85^000 

ta^ood 

87,000 
Of^OOO 

89,000 
40^000 
41,000 


1,000 
86,000 
40,000 
46,000 
50,000 
51,000 
52,000 
68,000 
54,000 
56.000 
65^500 
50;  000 
66.600 
67,000 
67,500 
68;  000 
64,000 
66^000 
66.000 
67,000 
68,000 
59,000 
80,000 
01,000 
02,000 
04,000 
08.000 

08;  000 

70,000 
72.000 
74,000 
70.000 
78.000 
80,000 
82.000 


.0361 
.0401 
.0468 
.0606 
.0518 
.0588 
.0540 
.0561 
.0602 
.0671 
.0570 
.0681 
.0686 


.0609 

.0727 

.0040 

.19 

.28 

.81 

.88 

.85 

.37 

.40 

.46 

.50 

.67 

.68 

.70 

.76 


1.00 
1.10 


.0001 
.0008 
.0004 
.0006 
.0006 


.0010 


lOastlollmtt. 


812  *BWm  OB'  IKOl?,    8TBBL,   AJfB   OTHER  MATERTILS. 

No-  T8T*— Ctetinued. 


Applied  londs. 

In  gjuagieAleagOi, 

1 

Total. 

Persqaare 
iaoD. 

BlongatloB. 

1 

8^ 

Pound$. 
4^000 
43,000 
44,000 
4^000 
46,000 
47.000 

4»,im 

4fi,&00 
48,000 
49.380 
44,500 
0 

Poundt, 
84,000 
86,000 

aft.  000 

90,000 
92,000 
94,000 
96:009 
97,000 
g^COtt 

Zneheg. 
l.» 
1.33 
1.47 
1.64 
1.81* 
2.05 
2.-4t 
2.67 
3.14 
3.93 

Inch. 

Tettafhl  streagA. 
LoaA  at  timtf  oCaniiilaTS. 
=rU.9fKsroflnt. 

......  ..%■•• 

.•«»•»  .»«•»• 

0 

4.4r 

Elongation  of  inch  sectfonw:  'M6,  'M7,  ".21,  ".39*,  'MT^  ".17,  ".IC, 
".16,  ".17,  ".15,  ".13,  ".12,  ".12,  "13,  ".13;  ".14,  ".14,  ".I4t":i5,  ".12, ".13, 
".13,  "13;  ".12,  ".13,  ".13,  ".lis  "-l^i  ''-^»  "-12^ 

Diameter  at  fracture,  ".GT.  Area^  ii292  figuare  iaclL  Ck>DtractioD, 
41.6  i)er  cent. 

Fractured,  ".5  from  neck.  Appeamoce  silkj^,  interspeiBed  vith  fine 
granulation. 

At  time  of  mazimnm  load  the  miBiamm  dtamoter  wa»".740. 

No.  738- 
Marks,  ^ 

0,  .57 ;  Mn,  .93 ;  SN^  .07. 
Diameter,  1".0092. 
Sectional  area,  .80  sqaare  inch. 
QMgadtloDipthydO^^ 


Applied  loads. 


Total. 


Poundt. 

800 

1,600 

2,400 

8,200 

4,003 

4,800 

^600 

6,400 

7,200 

8,000 

12,000 

16,000 

16,800 

20,000 

20,800 

21,000 

22,400 

23,200 

24.000 


Per  sqnare 
Inco. 


BoajpMlon. 


Pound*. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 

'hfm 

8,000 
9,000 
10,000 
15,000 
20,000 
21.000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 


Ih  gaiHged  le^HlUi. 


09 
.COlO 
.0020 
.0030 
.OMO 
.0060 
.0060. 
.0070 
.0080 
.0090. 
.0140 
.0190 
.0200 
.0240 
.0250 
.0260 
.0270 
.0280 
.0290 


Setiis 


Ol 


0. 
0. 


.0901 
,0901 
,«901 


,0901 


Iniflilload. 


Bar  reatad  lix  montlis^  and  atom  tarDatdowDito^'.TVdl 

m^juaa  ioch  acctiolMl  area 


t3W» 


600 
17,500 
20,000 
22,500 


1.000 
35,000 
40,000 
45,000 


6901 


.0902 
.0001 


TBBJ6  Oe  JBCm,  mTESl4,  A1U>  OiBBBIt  UL'. 
ISo.  768~>OQatiiiDed. 


Ml, 


'  m 


814  T£8TB  OF  IKON,    STEEL,    AND  OTBEB   HATBBULB. 

No.  7«9. 
Marks,  ^ 

0,71;  Md,  .68;  8i,  .08. 
Diameter,  l".00d2. 
SectioDftl  area,  .80  aqoare  inch. 
Gaag«d  length,  30". 


Applied  loads. 

In  gauged  length. 

Kemarks. 

ToteL 

Per  sqnu^ 
inch. 

Elongation. 

Set 

Poundt. 
75^200 
76.800 
78,400 
89,000 
81.000 
83,200 
84,800 
86,400 
88,000 
80.600 
91,200 
92,800 
88,400 
0 

Pounds. 

94,000 

96,000 

06,000 

100,000 

102,000 

104.000 

106,000 

108,000 

110. 000 

112,000 

114.000 

116,000 

116,750 

.86 
.92 
1.00 
1.07 
1.15 
1.23 
1.36 
1.46 
1.61 
1.88 
2.15 
2.48 

Inch, 

Tensile  strength. 
.-=7.7  per  cent. 

2.32 

s 


Fractured  in  the  head  at  root  of  thread.    Appearance,  granular. 

Elongation  of  inch  sections:  ''.07,  ".07,  ''.08,  ".07,  ".07,  ".08,  ".08,  ".06, 
".09,  ".07,  ".09,  ".07,  ".09,  "07,  ".06,  ".07,  ".07,  ".07,  ".07,  ".06,  ".09,  ".08, 
".09,  ".07,  "'.08,  ".09,  "08,  ".09,  ".07,  ".09. 

Second  bar  marked  qs 

O,  .71 ;  Mn,  .68 ;  Si,  .08. 
Diameter,  ".767. 
Sectional  area,  .46  square  inch. 
Gauged  length,  30". 


Applied  loads. 

In  ganged  length. 

TtemarlLS. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

460 

2,250 

4,500 

6,750 

9,000 

11,260 

18,500 

15,750 

18.000 

20.250 

22,600 

22,960 

23,400 

23,850 

24.300 

24,750 

25,200 

26,650 

26,100 

20^560 

27,000 

27,900 
28,800 
29,700 
80,600 
81,500 
82.400 
83,'800 
84,200 
35, 100 
86,000 
8A.000 

Pounds. 
1.000 
6.000 
10,000 
15.000 
20,000 
25.000 
80,000 
85.000 
40,000 
45,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69,000 

60,000 

62,000 
64,000 
66.(00 
68.000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 

Inekss. 
0. 

.0041 
.0092 
.0142 
.0192 
.0242 
.0295 
.0346 
.0398 
.0450 
.0501 
.0514 
.0525 
.0634 
.0647 
.0558 
.0672 
.0585 
.0900 
.1620 

.19155 

.2075 

.2407 

.2788 

.30 

.35 

.38 

.42 

.46 

.51 

.55 

.68 

.63 

Inch. 

0. 
.0001 
.0001 
.0001 
.0008 
.0002 
.0005 
.0006 
.0008 
.0009 
.0009 

Initial  load. 

Elastio  limit. 

After  fifteen  hoim*  rert 

."ooii" 

.1202 
.1195 

37  800     1         AA  AnA 

Wff  ow 

1    ".-" 

<     !> 


•I 
I 

!■ 
,1 
If 


\        9 


i 


,1 
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TKBTS  <W  IB(»(,    8TEEI4,    AND   OTHEB  VATEBIiU. 
Ko.  7fi»--GoiitiBaa4. 


Elongation  of  inch  sectiouB :  "X)?,  ".07,  "M.  ".06,  ">»,  "j»,  "M, 
".12,  "".aa,  ".15,  ".08,  ".09,  ".09,  ".09,  ".08,  ".08,  ".08,  ".09,  ".08,  ".OS, 
".10,  ".08,  ".08,  ".07,  ".08,  ".«7,  ".-07,  ".08,  ".06,  ".06. 

Diameter  at  fractare,  ".66.  Area,  .832  s^oare  mdb.  tioatractton, 
26.2  per  cent 

Fractured  10^"  from  neck.  Appenraooe,  ^MinUir;  lAfay  spot  new 
cent«r. 

Ka  760. 
Mukq,  4a 

O,  .81;  Mn,  .56;  Si,  ^3. 
Diameter,  1".0092. 
6ectioDal  area,  .80  square  inch. 
<6aDged  length,  3*". 


ApidMl«d» 

iogmtmlUmg^k. 

BMurtK 

ToU. 

~a°^ 

EhmetKm. 

8<«. 

1,600 

^000 

B 

'iS 

i 

BacraMi 

PiRMdt. 

i 

bIom 
s,ooti 

is;»*o 

£0,0(» 

ai^oDD 

ss^ooo 

10,  MO 
id™  yew, 

AwkM. 

JmK. 

T98dtMiM(r=.naq«an 

li 

MM 

i 

0. 

t 

-.Ml 
— .00*1 
-.00»1 

—oon 

— .OMl 

-.son 

Applied  loads. 


Total. 


Poundt. 

soo 

22,600 
25,000 
27.500 
30,000 
32,500 
83,000 
88,500 
84,000 
34,500 
85,000 
85,600 
86,000 
86,600 
87,000 
87,500 
38,000 
88,500 
30,000 
39,500 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
54^000 
55,000 
66,000 
57,000 
68,000 
50,000 
60.OOO 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
09,000 
70,000 
71,000 
72,000 
73,000 
74^000 
74, 800 
0. 


Per  sqaare 
inon. 


Pounds. 

1,000 

45.000 

50.000 

56,000 

60,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70.000 

71,  COO 

72.000 

73.000 

74,000 

75,000 

76,000 

77,000 

78,000 

79,0.0 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92.000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110, 000 

112,000 

114,000 

116,000 

118.000 

120,000 

122,000 

124,000 

120,000 

128,000 

180,000 

182,000 

184,000 

186.000 

138,000 

140,000 

142,000 

144,000 

146,000 

148,000 

149,600 

0. 


In  ganged  length. 


Elongation. 


Indus. 

0. 

.0439 
.0490 
.0341 
.0600 
.0649 
.0661 
.0671 
.0684 
.0600 
.0718 
.0734 
.0749 
.0773 
.0874 
.1090 
.1210 
.1352 
.1448 
.1547 
.1670 
.19 
.21 
.23 
.25 
.28 
.30 
.88 
.85 
.88 
.41 
.43 
.46 
.50 
.53 
.56 
.69 
.62 
.65 
.60 
.78 
.77 
.82 
.87 
.92 
.97 

1.02 

1.08 

1.15 

1.24 

1.82 

1.42 

1.82 

1.74 

L95 


1.61 


Set 


Inch, 

0. 

.0001 
.0001 
.0001 
.0002 


.0014 


Initial  load. 


Slattio  limit. 


Tensile  strength. 
=5. 0  per  cent. 


7 


f 


I 

I 


ii 


!  i 


I 


I. 
t 


I 

I 


■I 

•*  )  I 


[| 


cf 


•  'r 


Fractured  saddenly  under  the  maximum  load  V  from  the  neck,  at 
the  center-punch  mark  defining  the  limit  of  the  ganged  length.  Ap- 
pearance, granular,  radiating  from  the  center-punch  mark  in  the  cir- 
camferenoe. 

Elongation  of  inch  sections :  ''.03,  ".05,  ".05,  ".04,  ".05,  ".06,  ".04, 
".05,  ".04,  ".05,  ".05,  ".04,  ".06,  ".05,  ".05,  ".05,  ".05,  ".05,  ".04,  ".06,  ".06, 
".05,  ".06,  ".06,  ".06,  ".06,  ".06,  ".06,  ".06,  ".04. 

Diameter  at  fracture,  ".776.  Area,  .473  square  inch.  Contraction  of 
area,  6.4  per  cent 
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818  TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  76L 
Marks,  7^ 
0,  .89 ;  Mn,  .57 ;  81,  .19. 
Diameter,  l".0O92. 
SectioDal  area,  .80  sqaare  inch. 
Gaaged  length,  30''. 


Applied  loadi. 

In  ganged  length. 

Benarka. 

Total. 

Persqiiare 
incn. 

Elongation. 

Set 

Poundt. 

800 

1,600 

2,400 

8.200 

4,000 

4.8(>0 

5.600 

6.400 

7,200 

&000 

12.000 

16,000 

16.800 

20.000 

24,000 

28,000 

82,000. 

82.800 

83.600 

84.400 

85,200 

86,000 

86.000 

36.000 

82,000 

2a  000 

24.000 

20.000 

16.000 

12,000 

8,000 

4,000 

800 

Barrestet 

450 

22,500 
24  750 
27.000 
29,250 
29,700 
80,150 
80,1=00 
81,050 
81,500 
81,950 
82.400 
82,850 
83,300 
83,760 
84,200 
84,650 
85^100 

85,550 
86,000 
86,900 
87.800 
88,700 
89,600 
40.500 
41.400 
42,300 

Poundt. 

1,000 

2,000 

8.000 

4,000 

5,000 

6.000 

7.000 

8.000 

9,000 

10.000 

15,000 

20.000 

21,000 

25,000 

80.000 

35,  (MH) 

40,000 

41,000 

42.000 

43.00) 

44,000 

45,  (KIO 

45,000 

45,000 

40,000 

85.000 

30.000 

25.000 

20.000 

15.000 

10,000 

5,000 

1,000 

1  one  year,ai 

1.000 
50,000 
55.000 
60,000 
65.000 
66,000 
67.000 
68.000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75.000 
76.000 
77.000 
78.000 
76,000 
77,000 
78.000 
79.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 

IfUhtM. 

0. 
.0010 

.ooyo 

.0030 
.0040 
.0050 
.0060 
.0070 
.0081 
.0091 
.0141 
.0192 
.0203 
.0242 
.0202 
.0342 
.0393 
.0404 
.0414 
.0424 
.0436 
.0445 
.0446 
.0446 
.0395 
.0345 
.0295 
.0245 
.0195 
.0145 
.0095 
.0044 
.0004 

dd  stem  turn 
inch  eeo 

0. 

.0495 
.0544 
.0595 
.0648 
.0658 
.0669 
.0680 
.0689 
.0698 
.0710 
.0720 
.0730 
.0740 
.0750 
.0760 
.0782 
.0797 
.1100 
.1164 
.2295 
.24 
.25 
.27 
.20 
.81 
.84 
.87 
.40 
.42 

IfMJL 

0. 

Initial  load. 

.757  diaineter=.450qain 
Initial  load. 

BlatttoUmik 

0. 

.0001 
.0001 

.0u02 
.0003 
.0002 
.0003 
.0008 

.0008 
.0004 

r 

ed  down  to  " 
tlonal  area. 

0. 
.0001 
.0001 
.0001 
.0001 

1 

.6001 

.0002 

J 

I 

1 

1 

.<&A»liU«>U   MMU*. 

»-«»           *           1 

TUanTfci. 

ToteL 

Fermnwre 
Inon. 

• 

Ehmgation. 

8e«. 

Pmmdt, 

48.200 
44.100 
46,000 
46. 900 
48.800 
47,700 
48,800 
49,600 
60,400 
61.800 
62,200 
68,100 
54,000 
64,900 
65,800 
66.700 
67.800 
68,500 
59,400 
00.300 
81,200 
82.100 
83.000 
63,580 
0. 

P4nmd9, 
98,000 
98,000 
100,000 
102.000 
10  (.000 
108,000 
108,000 
110,000 
112,000 
114,000 
11(11000 
118,000 
120,000 
123,000 
124,000 
126.000 
128,000 
180.000 
132.000 
134.000 
138,000 
138,000 
140,000 
141,290 
0. 

JtidUt. 

.46 

.48 

.62 

.66 

.68 

.83 

.88 

.72 

.78 

.79 

.82 

.87 

.91 

.95 

.99 

L06 

L13 

1.18 

1.98 

1.33 

L46 

1.66 

L73 

inek. 

Tenafle  strenffth. 
3  4.8  per  oenC 

' ••••"•••"•• 

LOO 

Fraetared  suddenly  under  the  maximam  load  at  a  distance  of  V 
firom  the  neck,  at  the  center-pnnch  mark  defining  the  extremity  of  the 
gauged  length.  Ap|>earance9  granalar,  radiating  from  the  punch  mark 
in  the  circamference  of  the  fractured  surface. 

Diameter  of  fracture,  ^'.74.  Area,  .43  square  inch.  Oontraction,  4.4 
percent 

Elongatioa  of  inch  sections:  ''.04,  ''.05,/'.04,  ".04,  ''.06,  ".04,  ".04,  ".04, 
".04,  ".04,  ".05,  ".04,  ".05,  ".04,  ".05,  ".04,  ".04,  ".04,  ".04,  ".04,  ".03,  ".04, 
".04,  ".04,  ".06,  ".05,  ".05,  ".05,  ".05,  ".04. 


'se^T 


•l 

I 

'I 


•• 


TESTS  OP  mOH,   STEEL,   ASD  OTHEB  ICATEBEUS. 

No.  762. 
Marks,  » 

0,.97;  Hq,  ".80;  Si,  2& 
Diameter,  1".0092. 
Becttonal  area,  .80  eqoare  inoh. 
Ganged  leogth,  ".30. 
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TEBTS  OP  IBON,   STEEL,   AND  OTHER  lUTEBULS.  821 

liTo.  762— OoDtiDoed. 


AnHMiMOM. 

Ilk(>>V<ril>OCU>. 

^ 

TMaL 

'-„-r" 

EkDiMian. 

Set. 

Ptmdt. 

JiSi 

1 

*S,oto 

i 

tt.sao 

» 
li 

14, 000 

11 

a,«oo 

08,150 

0 

Si 

83,000 
84,000 
85,000 

UISS 

s 
»i 

100.000 
10^000 

ass 

113,000 
118,000 

ia,ooo 

i 
m 

148,000 
ISO,  000 
11%  000 
1^»0 

.07M 

;SS 
:!S! 

.lOOB 

:iS! 

■1 
:S 

.n 
:3e 

1 

.(a 

:?« 

Its 

.SB 

.tt 

.08 
1.08 

l:S 

1.30 

t5 

i«L 

Elutlollnlt. 

.0010 

LW 

Fnctared  1"  from  oeck,  at  center-pimcli  mark  deflning;  ooe  ez- 
tomity  of  tlie  gaaged  leogth.  Appearance,  grancilar,  radiating  Jroia 
tbeponoh  mark  in  tiie  oircomfereDce. 

Elongation  of  inch  flections :  ".03,  ".03,  ".04,  ".03,  ".04,  ".03,  ".04,  "04, 
".03,  ".OiS,  ".04,  ".04,  ".05,  ".03,  ".05,  ".04,  ".05,  ".05,  ".04,  ".04,  ".05,  ".05, 
"M,  ".04,  ".05,  ".05,  ".05,  ".06,  ".06,  ".04. 

Diuaetsr  at  fractoie,  '-'.736.    Area,  .424  sqaare  inoh.    OoDtraotion, 
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THB  ULTDt&TE  CBUSHIBa  STKEVOTH  ABU  COLD  PLOW  OF  STEEL 
AHD  IRON  CTLIHSERS. 

Cylinders  were  prepared  2"  long  by  ".798  diameter,  with  flat  ends, 
and  sabjected  to  compression  loads  iu  a  direction  parallel  to  their  axes, 
the  sides  of  the  cylinders  being  nnsupported. 

The  loads  were  increased  by  regular  increments,  and  the  lengths  and 
diameters  of  the  cylinders  measured  after  each  load  had  been  applied 
and  allowed  to  act  a  enfScient  length  of  time  to  product!  subBtantially 
its  ftill  eftect  on  the  metal. 

The  diameters  measured  at  the  middle  of  the  lengths  of  the  cylinders 
are  the  recorded  ones  nolees  otherwise  statetl  in  the  details  of  the  test, 
SDd  were  the  diameters  need  for  compatiug  the  sectional  nreas. 

Contrary  to  the  practice  observed  in  the  ordinary  tension  and  com- 
pression tests  of  referring  the  loads  to  the  primitive  section,  in  these 
cmshing  and  cold-dow  teqts  the  loads  per  square  ineb  are  slated  for  the 
areas  of  the  cylinders  as  they  existed  at  the  time  the  loads  ivere  acting, 
nsiDg  the  middle  diameters  in  computing  the  sectional  arean. 

The  ends  of  the  cylinders  iu  coutact  with  the  rigid  platforms  of  the 
testing  machine  were  smallest,  iu  diameters,  while  the  maximum  diam- 
eters wire  found  at  the  middle  of  their  lengths  after  tlie  How  of  metal 
had  cootlDued  for  a  time,  although  shortly  after  passiug  the  elastic 
limit  of  the  metal  the  maximum  diameters  were  found  about  j"  from  the 
ends  of  the  specimens,  the  metal  here  being  from  ".001  to  ."007  larger 
than  the  middle  diameter. 

In  the  case  of  the  steel  cylinders  the  loads  per  square  inch  gradually 
increased,  while  the  cylinders  were  shortened  amounts  rangiue  Detweeu 
".40  and  ".75,  then  the  pressure  per  square  inch  remained  practically 
constant,  while  the  cylinders  were  shortened  the  additional  amounts  of 
".26  to  ".67  in  the  different  spetameus. 

The  loads  which  thns  continued  the  Sow  are  regarded  as  representing 
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rupture  exceeds  in  pounds  per  square  inch  the  ultimate  crashing  resist- 
ance of  the  corresponding  grades  of  metal. 

Different  periods  of  rest  following  loads  which  exceeded  the  elastic 
limit  of  the  steel  bars  did  not  occasion  appreciable  interruption  to  the 
flow  of  the  metal  when  the  tests  were  resumed. 

Interrupting  the  test  of  the  annealed  wrought-iron  cylinder  and  allow- 
ing a  period  of  rest  was  followed  by  a  decided  increase  of  resistanoOi 

The  metal  at  the  ends  of  the  cylinders  flowed  into  small  cavities  in 
the  surface  of  the  compression  platforms,  although  the  drilled  and 
reamed  centers  on  which  the  specimens  finished  were  not  obliterated  by 
the  test 

A  second  cylinder  Ko.  1  had  a  concentric  hole  '^08  diameter  drilled 
through  it.  The  cylinder  was  shortened  to  ^^75  long,  the  hole  at  the 
ends  remaining  large  enough  to  allow  the  drill  to  pass  freely  through  it. 
At  the  middle  of  the  length  of  the  cylinder  it  was  enlarged.  The  metal 
then  showed  signs  of  disintegration.  Continuing  the  pressure  and 
shortening  the  cylinder  to  ^'.40  long  developed  tension  and  sheariag 
fractures  in  the  bulged  sur&ce  and  slightly  diminished  the  diameter  <^ 
the  drilled  hole. 

A  special  experiment  was  made  with  a  bar  5''  long  of  the  steel  marked 
10—334. 

The  bar  was  turned  l'^20  diameter  and  reduced  at  the  middle  to  ".505^ 
connecting  the  middle  section  with  the  ends  with  easy  ogee  curves. 

It  was  heated  bright  red  and  quenched  in  brine,  hardening  the  reduced 
section  so  that  a  file  would  not  scratch  it.  The  specinaen  was  oom- 
pressed  with  the  following  results : 

Sectional  area,  reduced  section,  ^^20  square  inch. 


Applied  loads. 

Diametar. 

Bemarks. 

TotaL 

PersooAre 
inch. 

Pomid». 
0 

80,000 

90.000 

100,000 

120,000 

Pimndt, 
0 
400,000 
450,000 
500.000 
600,000 

Inck, 
.605 
.610 
.5U 
.512 
.618 

Under  the  maximum  load  the  specimen  fractured  acro6'>  the  middle 
with  a  slight  report;  the  fractured  surface  was  incUued  8  degrees  from 
a  plane  normal  to  the  line  of  pressure. 

Fine  longitudinal  cracks  opened  in  the  middle  section  anil  also  in  the 
necky  where  the  diameter  was  "  90. 


Marks,  1-833. 


'fSSf 

Dtaxautau. 

Poonai. 

B«urk^ 

Length. 

DIawtw. 

Pnmdt. 

IiuAa. 

InOm. 

«7.tedk«. 

U,OW 

LW 

,  -s 

St^OM 

LM 

i   s 

B30 

ia,«3o 

W.WO 

Ht 

Ml 

81,000 

Do. 

OH  MO 

Lsa 

i  K 

B!i»7l 

K,m 

LM 

i  ^1 

780 

S2.S00 

70," 

LM 

rat 

H,CW 

HKI 

(    !■?> 
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^O.  980. 


Marks,  2-123. 


Applied 


PoimmU 
0 
30.000 
85.000 
40,000 
45,000 

50^000 


66^000 


00,000 
62,600 
65,000 
67,600 


Dimenskma. 


Leogth. 


2.00 
1.06 
1.05 
1.00 
L84 

1.76 


1.68 


1.60 
1.65 
1.48 
1.47 


Diameter. 


Seotioiud 


Znehm. 
.708 
.808 
.810 
.810 
.834 
.82 
.853 
.83 
.84 
.8758 
.8760 
.8750 
.84 
.800 
.012 
.931 
.087 


Sq.ineh, 
.50 
.606 
.615 
.627 
.546 
.628 
.671 


601 


,653 
681 


Pounds 
peraqoare 


0 

60,200 
67.060 
75.000 
82,420 

87,070 


01,610 


94,840 
93,710 


Beatedthoor. 


jPresent 


PoTtnH 


70,000 
72,600 

78^000 


1.41 
L87 

1.82 


{ 


.062 

.065 

.02 

.070 

.02 


.711 
.731 
.666 
.758 
.665 


00^  180 


' 


77,600 

80.000 

85,000 

90.000 

95,000 

100.000 

110,000 

120,000 

150,000 


Jhreamtt 


^orm-. 


1.90 
1.14 
L04 
.96 
.94 
.90 
.84 
.79 


1.01 
L04 
1.07 
LIO 
1.11 
LIS 


.801 
.849 


,960 


94,740 


Snatained  oomenteiity. 


An  oblique  fractare  nearly  separated  the  spedmen. 


Jf'orm  of  specimen  after  the  teat. 


\S J^ 


marks.  3-123. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERULS. 


Marks,  3-782 


No.  982. 


▲ppUed 


Poimdt. 

80,000 

30.000 

40.000 

4^000 

60.000 

55^000 

00^000 

05.000 

70.000 

75^000 

00,000 

89,000 

00.000 

09,000 

100,000 

25,000 

100.000 

109,000 

110.000 

115^  000 

120,000 

12^000 

190,000 

135.000 

140.  COO 

150,000 

100,000 

170,000 

180,000 

190,000 
200,000 


DiaeDakms. 


Length. 


Jiuhss. 

indUff. 

2,00 

.708 

Too 

1.909 

:IS 

1,«4 

.811 

1.00 

.819 

1.88 

.880 

1.79 

.849 

L71 

.866 

1.68 

.888 

LOO 

.008 

1.499 

.028 

1.4S 

.991 

1.07 

.976 

1.81 

1.001 

1.20 

1.025 

LSO 

1.061 

La09 

1.17 

LIO 

1.009 

1.08 

.99 

.99 

.02 

.89 

.849 

.799 

.70 

.72  < 


.69 


BeotioDal 


1.090 
1.070 
1.102 
1.129 
1.158 
1.174 
1.107 
1.217 
L287 
1.274 

L8oe 

1.838 

Lior 

1.868 
1.18 
1.40 
1.44 


Sq.meku. 
.50 
.503 

.509 
.917 
.527 
.941 
.561 
.580 
.619 
.648 
.676 
.710 
.048 
.787 


Poonds 

peraqpare 

Inch. 


.899 
.953 
.994 
1.044 
L082 
1.120 
1.160 
1.208 
1.275 
1.844 
1.406 
1.004 
L460 
1.004 
1.039 
1.029 


\ 


0 
60,640 
68,760 
77,870 
85,800 

&**> 
te.040 

101, 870 

104,060 

108.020 

110,950 

112,680 

118,640 

114,360 

11M50 

115.210 


115,470 
•116,700 
115.420 
115^690 
114.940 
115,630 
115,560 
116,080 
116,470 
117.650 
119,090 
120.910 


122.530 


123,460 
12^770 


Bested  etghtoen  houa. 


Enddlametoi; 

Do. 
Cneks  In  Iralged  ettrlkoe. 


The  cracks  made  angles  of  45^  ±  with  the  compressed  ends. 


r\ 


MStS   OF   IRON,    STEEL,    AND   OTHEB   MATERIALS.  829' 

iTo.  983. 


Marks,  4-796. 


Applied 
UMida. 

Pcmn^s 

Hmniir^^ 

• 

Length. 

Diameter. 

PiMMMto. 

InchsB. 

Bq.imeht9.    Sq,1m 

^dm 

0 

2.00 

.798 

80  ' 

0 

85^000 

1.06 

.808 

.608 

68rl70 

40,000 

1.955 

.808 

618 

77,870 

45.000 

L92 

.815 

.828 

86^810 

5A,000 

L88 

.825 

.536 

fl8»460 

53,000 

1.82 

.887 

.650 

100,600 

60^000 

1.76 

.854 

678 

101,700 

60^000 

1.68 

.878 

.589 

108.610 

70,000 

L615 

.888 

.826 

111,880 

75^000 

1.545 

.818 

.665 

114.600 

JTIne  longltadiiiel  llnee  (or»oka)  in 
oylindnoal  enrfaee. 

80.000 

1.485 

.884 

.685 

116,790 

85^000 

1.42 

i         .89 

.828 
.721 

Slight  tendency  to  baoUe. 

"in.'wo"' 

.622 

90.000 

L86 

.980 

.7M 

""11%  800** 

99^000 

1.81 

1.006 

.790 

120,960 

100.000 

L26 

1.026 

.826 

121.070 

105^000 

L21 

1.049 

.864 

121,580 

. 

110.000 

1.16 

1.073 

.804 

121,880 

Ko  enlargement  of  anrflMo  Ilnea. 

11^000 

Lll 

LlOt 

.868 

120,190 

120,000 

L07 

1.125 

.804 

120,780 

135.000 

L085 

Lt48             1 

.085 

120.770 

189.000 

.99 

1.171             1 

.077 

120,710 

18.\000 

.96 

1.192              1 

.116 

12t,070 

140.000 

.96 

L218             1 

.156 

121,310 

" 

145,000 

.896 

1.238             L 

.182 

121,818 

150,000 

.88 

L252              1 

.281 

121,860 

155,000 

.845 

L868          .  1 

.968 

122,720 

160.000 

.88 

1.287             1 

.801 

122^080 

170.000 

.79 

1.818             1 

.864 

124,680 

180.000 

.76 

L846             1 

.423 

126,490 

(       1.80               1 
<      1.878             1 
(       L20               1 

.181 

End  diameter. 

190^000 

.72 

.480 

'**i2i'880'* 

Loncitndinal  snrfiMe  eraoka  epentng 
■l^htly. 

.131 

•  ■•••••*         «.• 

200,000 

.68 

1.40               I 

.689 

129,960 

810,000 

.64 

1.445             1 

.640 

128,060 

Lengltudinal  aorfaee  eraoka  open 
<apidly,  and  obllqne  eraoka  formed. 
Bnd  diameter. 

• 

(       L88               1 
{       L49               1 
(      1.81               I 

.868 

• ••■«••••••• 

830,000 

.62 

.744 

130^160 

.848 

Do. 

The  obUqiie  frMttites  are  ftt  ati  angle  of  45^  trith  sarface  of  ends. 
The  longitadinal  fractaies  show  sUky  metal. 


I 
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TESTS   OF   IBON,  STEEL,  AND   OTHEH  MATEBIAL8. 


Marks,  6-803. 


No.  084. 


▲ppUed 

llMMlB 

Dimenaloiis. 

Saotloiua 
area. 

Poanda 

peraqnaie 

inoh. 

BOMriK 

Length. 

DiMaeter. 

Poundt. 

InehM 

Inchsi 

Sq,indls9. 

. 

0 

2.00* 

.706 

.00 

0 

80,008 

1.880 

.708 

.001 

69,880 

40,000 

1.89 

.801 

.004 

79^870 

45.000 

1.960 

.808 

.010 

88^240 

00,000 

1.930 

.818 

.018 

88,848 

00,000 

1.900 

.820 

.688 

104,170 

80,000 

1.88 

.830 

.041 

110^810 

80,000 

1.800 

.848 

.068 

116.480 

70,000 

L780 

.860 

.061 

120,480 

70,000 

1.870 

.878 
(        .88 
.900 

.800 

128,970 

XDddianwtor. 
i"  from  end. 

80^808 

LOO 

<         .898 

.'Si" 

"iii'iio" 

.902 

^ftonend. 
Bnd  diameter. 

88^000 

1.04 

I        .86 
.918 

"in"' 

■"iii'ioo"* 

8Q|000 

1.48 

.838 

.891 

180,860    1                                                               1 

80^000 

1.420 

.968 

.721 

181,760 

100,008 

L87 

.878 

.788 

132.800 

100,000 

1.820 

1.001 

.787 

183,428 

110,000 

1.280 

1.082 

.820 

134,160 

U0,000 

1.220 

1.048 

.882 

138,418 

20,000 
120,000 

Beatodflvelioian. 

"■i*i7o'* 

i.'070" 

."ioi" 

'"i38,'460" 

120,000 

1.14 

1.094 

.989 

138,120 

130,000 

1.08 

1.128 

.986 

180,620 

135,000 

1.04 

L147 

1.034 

130,580 

140.000 

1.005 

1.170 

1.070 

180.288 

140,000 

.88 

L187 

L107 

130,880                                                                      1 

100,000 

.94 

1.208 

1.148 

180^668 

105,000 

.910 

1.226 

1.180 

131,860 

180,000 

.89 

1.243 

L213 

131,800 

170,000 

.845 

1.277 

L281 

182,710 

180^080 

.61 

1.808 

1.340 

134,880 

100,000 

.780 

1.831 

L391 

130,680 

200,000 

.745 

1.357 

1.448 

188,810 

810,000 

.710 

1.370 

1.485 

141,410 

220,000 

.885 

1.40 

1.639 

142,960 

240,000 

.64 

1.445 

1.640 

146,840 

280,000 

.60 

1.40 
C       1.88 

1.744 

149,080 

Bud  diameter. 

800^008 

(       1.00 

i.*887  " 

'"i68,'8eo" 

mmmmm^  ^aM^^Ha^re^aiKs 

•••••••••• 

i      1.86 

Do. 

^i^*^e 

• 

Opened  obliqae  (46^)  oiaokB  in  bulged  Borfaoe  under  the  mazimniii 
piessoxe. 
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TESTS   OF  IRON,  STERL,  AND   OTHEB  MATEBIALS. 


No.  986. 


Marks,  7-823. 


DiaWiiloDi.        1 

'     AppU«d 

iMdk 

SMtionia 

^OQBdB 

Iteaite. 

LflBgth. 

lliameter. 

-FotuMif. 

IwAm 

JwOm 

0ff«  vMoHflv* 

0 

2.00* 

.706 
i        .801 
\        .100 
(        .801 

.60 

0 

BiaoMtariknglfe. 

40,000 

1.096 

'.m" 

'*""74,'8io'' 

^DiMnetarllflngth. 

45^000 

1.08 

.801 

."604* 

""■5,'2io"" 

50,000 

LOO 

.804 

.608 

06,480 

. 

65,000 

L986 

.808 

.618 
.617 

107,810 

00,000 

1.05 

.811 

116,060 

« 

85,000 

1.026 

.817 

.624 

124050 

70,000 

L88 

.886 

.636 

130,840 

75,000 

1.84 

.888 

.640 

136,610 

80,000 

1.786 

.840 

.688 

141,840 

86^000 

1.72 

.867 

.600 

144,070 

90,000 

L08 

.881 

.610 

147,640 

06,000 

1.606 

.000 

.836 

140^870 

100.000 

1.636 

.018 

.682 

151,060 

186,000 

1.48 

.088 

.888 

162,020 

110,000 

L4» 

.864 

.715 

153,850 

115.000 

La86 

.979 

.744 

154^670 

120.000 

1.94 

.980 

.768 

^56,860 

125,000 

L20 

1.011 

.808 

156.000 

130,000 

1.26 

1.020 

.832 

150,260 

13^000 

L216 

L047 

.861 

160,800 

140,000 

1.18 

1.008 

.608 

150^770 

145.000 

L14 

L086 

.026 

158,700 

160.080 

1.006 

1.112 

.071 

164,480 

156,000 

106 

tl98 

.908 

155,820 

160,000 

1.085 

1.145 

1.080 

155.840 

165.000 

1.01 

1.182 

1.061 

155,610 

170,000 

.986 

1.177 

1.088 

166b  250 

180,000 

.08 

1.212 

L154 

165,080 

100,000 

.80 

L248 

1.213 

1561640 

200,000 

.846 

1.270 

L267 

167,850 

205,000 

Vftvlnknnt  Iam^I 

OpeiM 

1 obUqne ( 

490)frMiiiN 

0,  part  of  OB 

Afiaotore  beliigpttd]eltoaizlsofip«eliiMB. 

0 

.84 

C        1.00 
{        1.290 
(        1.10 

XBddiMiiotar. 
Do. 

L807" 

IHdieDdonB. 

SeotloDal 

Poonda 

K.™^ 

p».rf. 

r„J,«.         r-,Jl„ 

a,  *..*,» 

834  TESTS   OF  IRON,    STEELj    AMD   OTHEB  MATERIALS. 


Marks,  9-756. 


No.  988. 


Dimenstont. 

AppUed 

lOMb. 

Bectfonal 

•Liea. 

Poondn 
perMnuxe 

Length. 

Diameter. 

• 

Povndi. 

Tnehei. 

Inch. 

0u.  ^flwMvP. 

0 

2.00 

.798 

.60 

0 

66,000 

L996 

.800 

.508 

109,840 

60,000 

1.985 

.803 

.506 

118,580 

66.000 

1.976 

.805 

.509 

127.700 

70,000 

L96 

.807 

.511 

136,090 

75,000 

1.96 

.810 

.515 

145,630 

80,000 

1.925 

.814 

.520 

153,860 

85.000 

1.90 

.821 

.529 

160,680 

90.000 

1.865 

.828 

.538 

167,290 

95,000 

1.815 

.841 

.555 

171. 170 

100,000 

L77 

.852 

.570 

175,440 

105.000 

1.71 

.868 

.602 

177,360 

110,  000 

L66 

.888 

.612 

179, 740 

115.000 

1.60 

.899 

.635 

181, 100 

120,000 

1.55 
L50 

.912 

.653 

183,770 

125,000 

.031 

.681 

183,560 

130,000 

1.455 

.945 

.701 

185,450 

135.000 

1.4t 

.961 

.725 

186.210 

140,000 

1.376 

.978 

.751 

180^420 

146^000 

1.336 

.993 

.774 

187.340 

150,000 

1.29 

1.010 

.801 

187,270 

155.000 

1.26 

1.024 

.824 

188.110 

100,000 

L226 

1.043 

.854 

187,350 

170.000 

1.15 

1.060 

.916 

185,560 

180.000 

LOO 

L113 

.973 

185,000 

190.000 

1.036 

1.144 

1.028 

184,820 

200,000 

.985 

1.174 

1.082 

184.840 

210,000 

.S3 

L208 

1.146 

183,250 

Sustained  210,000  poands  ^  minate,  then  opened  oblique  (io^±) 
shearing  fractures  in  the  bulged  surface.  In  part  the  fractures  were 
parallel  to  the  axis  of  the  specimen;  these  latter  ones  presented  dall 
colored  serrated  surfietces* 


Applied 

—  I_ 

anal 

PODBdl 

Sunuki. 

l£idB. 

LoiKth. 

DUmotre. 

Pound,. 

J«Am. 

IncAo.       Sq.  H-iha. 

3.00 

.71(8        ^ 

M.000 

1.W 

BOS 

MS 

118,810 

<6,0«0 

l.S§fi 

8M 

12J.BM 

7a.o«o 

800 

'  75.  DUO 

LMS 

MS 

S18 

maoo 

M.OOO 

SS,CH» 

182,  5M 

1-BO 

822 

631 

im.m 

kIom 

LS8 

ITS,  aw 

100,000 

1.81B 

843 

MS 

iT»,aio 

836 


TESTS   OF   IRON,    8TKEL,    AND   OTH£R   MATEAIAlia,' 


Wrought  iron  from  specimen  «iark€Mi  ^'8  H  &  P  Best,''  materud 
used  in  chain  cableb. 
Bee  tensile  tests  :No8.  1901  and  1902,  page- .     ,  Beport4>f  Ie8t8rl88& 

No.  1006/ 

UNAN21XALSD  SPECIMEN  FROM  FRACTURED  BAB,    TAKEN  %  INOBSf 

FROM  POINT  OF  RDPTUJRE. 


Poondfl 

per  square 

inch. 

ippUed 
.loftdn.. 

SeotloiMit 
Me*. 

BeitfMkA. 

Length. 

Diameter. 

PoundM, 

JneKt9. 

inoJkM. 

Bq.  inch$$. 

0 

3.00 

.798+ 

.50 

0 

20.000 

2.00 

.798-1- 

.60 

40,000 

25. 000 

2.00 

.798+ 

.50 

50,000- 

,  3U.O0O 

1.99 

.800 

.60S 

59,040 

32.500 

1.965 

.8025 

.60ft 

64.230 

3.%  000 

1.96 

.8075 

.512' 

68.360 

ST.fiOO 

.1.925 

.8150 

.522 

71,846 

' 

40,000  " 

4.875 

.827 

'     .6:n 

74,490 

.  42«500 

1.825 

.fl40 

.654 

76,710 

.46,000 

1.776 

.&>2 

.570 

78,950 

'  Al,hWS 

1.73 

.863 

.685 

81,200 

50.000 

1.696 

.VTA 

.599 

83,470 

52,.'>00 

1.666 

.879 

.607 

86.490 

;  55,000 

1.83 

.800 

.622 

8'«.430 

60,000 

1.545 

.918 

.662 

90, 630 

1 

O.'i.OOO 

1.456 

.952 

.712 

91,290 

70,000 

1.37 

.987 

.765 

91,500 

75.000 

1.29 

1.024 

.824 

91. 020 

80.000 

1.21 

1.062 

.886 

90.290 

85,000 

1.14 

1.100 

.950 

89,470 

90.000 

1.06 

1.143 

1.026 

87,720 

95.000 

.08 

1.21 

1.150 

82.610 

Opens  lonj^ttadinal  aeaau. 

100,000 

.93 

1.25  . 

1.227 

81,500 

110,000 

.86 

(   1.10 
I   1.31 

End  diameter. 

i.'348'* 

"  ""'81,600' ' 

(  1.10 

Do. 

Two  principal  iseams  opened  on  opposite  sides  of  cylinder^  'M8  and 
'M6  wide  respectively. 


*•»*••  iw^ 


•ssr 

lUBttb. 

L«vth. 

°'™"- 

n»Mi(. 

iM^. 

JwAa.      aq.lmckM,. 

0 

100 

.■m      ^ 

M 

g 

1&«M 

S..0 

nw 

M 

10.000 

M.OW 

100 

TW5 

Otl 

ta.iRO 

miw 

ms 

M 

4S,M0 

37.  AM 

im 

SOM 

sot 

04.360 

M^DtW 

800 

taMo 

S«W 

i!n 

ai4s 

BSl 

■a.  MO 

IG.OM 

i.» 

su 

Ul 

u,»io 
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TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 


No.  1008. 

Marks,  10-334. 

A  cylinder  2"  long  by  ".798  diameter  was  heated  bright  red,  and 
when  at  that  heat  was  placed  in  the  testing  machine  and  compressed. 

The  cylinder  was  shortened  to  l'M2  length  by  a  load  of  about  93,000 
pounds  total. 

The  ends  immediately  lost  their  color  when  in  contact  with  the  com- 
pression platforms.  Tlie  middle  section  was  cherry  red  at  the  close  of 
this  stage  of  the  test. 

The  final  shape  was  as  follows,  the  cylinder  beginning  to  assame  this 
form  with  the  first  increment  of  load: 


)Prineipdl  cracks. 


Longitudinal  seams  opened.  The  fractured  surfaces  were  serrated, 
curved  in  conformity  with  the  middle  bulged  surface. 

After  cooliug  to  about  100°  Fahr.,  again  placed  in  the  testing  ma- 
chine and  loads  applied. 


Applied 
lo&ds. 

DimensionB. 

Sectional 
area. 

Pounds 

per  Bqnare 

inch. 

Rcmarka. 

Length. 

Diameter. 

Pound: 
100, 000 
120, 000 
130,000 
140, 000 

150,000 

Inchea. 
l.lOui 
1.095 
1.09 
1.065 

.93 

iTichet. 

8q.  inchet. 

Sudden  enlargement  of  seam  in  lA 
die  section. 

\ 

Opened  a  third  wide  longitudinal  seam,  and  shearing  fhu^tures  se;  r- 
ated  in  part  the  outside  bulged  portion  from  a  central  core  the  diai  ^ 
ter  of  the  ends. 

The  ends,  which  were  chilled  Ijy  contact  with  the  cold  platformfi  rf 
the  testing  machine,  appeared  hardened  when  tested  with  a  file.  ^  ^ 
middle  or  bulged  section  did  not  appear  to  have  been  hardened. 


840  TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 


THE  CO-EFFICIEVT  07  EZPAVSIOH  BY  HEAT  OF  STEEL  AEJ^mHE 

BARS. 

The  steel  bars  experimented  npon  were  turned  down  firom  1^''  diam- 
eter to  3  ".0092,  and  were  36"  long. 

The  cast-iron  and  wrought-iron  bars  were  1".129  diameter  and  the 
copper  1  J". 

The  measurements  were  taken  in  the  same  manner  as  were  the  diam- 
eters of  the  cylinders  ased  in  the  experiments  on  initial  strains;  tha( 
is,  holes  near  the  extremities  of  the  specimens  were  drilled  and  coanter- 
snnk  defining  the  limits  of  the  gauged  length,  and  which  received  the 
conical  points  of  the  micrometer. 

The  bars  were  immersed  in  a  cold  bath  of  ice  water,  their  lengths 
determined,  then  placed  in  a  bath  of  hot  oil  and  again  measared.  A 
standard  bar  was  kept  in  the  cold  bath,  to  which  the  length  of  the  mi- 
crometer was  referred  before  and  ^fter  each  measurement  was  taken. 

The  principal  parts  of  the  micrometer  were  protected  by  a  felt  corer- 
ing  from  rapid  changes  of  temperature,  and  while  in  use  only  the  con- 
ical points  entered  the  liqaid  of  the  bath. 

The  ex|>erimeutal  bars  were  kept  in  each  bath  not  less  than  two  hours 
before  the  measurements  were  taken. 

The  co-efficient  of  expansion  is  rednced  to  the  expansion  per  degree 
Fahrenheit  per  unit  of  length. 

Table  Ko.  1. 


STEEL  BARS,  FIRST  SET. 


Marks. 

Temperature  of  baths  (degrees 
Fahr.). 

* 

Gaaged  len^«h. 

Co-effleieatof 

Cold. 

Hot. 

Diflfercnce. 

Cold. 

Hot 

Difference. 

1-833 
2-123 
3-782 
4-795 
5-X03 
6-797 
7-82.3 
8-750 
ft-766 
10-334 

33.5 
33.5 
3y.  5 
33.5 
33.5 
33.5 
33.5 
33.5 
33.5 
33.5 

220.0 

234.0 

247.5 

247.0' 

237.2 

222.8 

234.5 

236.7 

234.0 

229.0 

188.5 
200.5 
214.0 
213.  5 
203.7 
189.3 
201.0 
203.2 
200.5 
195.5 

InchcM. 
34.  9975 

33.  U012 
34. 99^6 
34.9936 
84  9972 
.34. 9961 
35.00()0 

34.  99.36 
34.9982 
34.9977 

Incheg. 
a.*).  0416 
35. 0479 
35. 0491 
35.0434 
35. 0432 
35. 0395 
35.0463 
35.0387 
35.0422 
35.0401 

Inch. 
.0441 
.0467 
.0505 
.0498 
.0460 
.0434 
.0463 
.0451 
.0440 
.0424 

.0000087365 
.OOM066545 
.0000067428 
.OOOOuOIOST 
.0000064536 
.0000U65612 
.00OU069614 
.0000063426 
.0000062708 
.0000061870 

STEEL  BARS,  SECnyo  SET. 

The  bars  were  kept  in  the  coliI  bath  twelve  bonra  and  then  measnred, 
after  \rhich  they  were  heated  in  the  oil  for  a  period  of  twenty  hours. 
The  lemperatDre  in  the  mean  time  ranged  from  240°  to  302'^  Fahrenheit 
The  bars  were  then  slowly  cooled  in  the  bath  to  235°,  aud  remained  at 
that  tein[>erature  two  honra,  after  which  they  were  measured  while  at 
the  temperatures  recorded  in  the  table. 


HMfcl. 

TempcntDre  of  bklh*  (d(«re« 

C 

i-ffflolenlor 

Cold. 

Hoi. 

I>lff«r«M«. 

Cold. 

Hot. 

D.«^», 

i-ns 

«-7(T 
l»-334 

33.S 
S3.S 

Kt.t 

13.B 

tX.i 

a4.it 

ta'.i 

I3«.l> 

IK 

»i 

id: 
1« 

3S.00US 
3&00II1 

ImhM. 

3MI4.M 

SS.*WM 

SB.  «*ii 

3&!dI17 

/ 

OK* 

ous 

MM 

OWOOMWJ 

OOUOOSIMl 
OOOOCMKUa 

u.6aM 

Mn 

UO0IM3SI3 
MMOMltMB 
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Table  No.  4. 


STEEL  BARS,  THIRD  SET. 


Marks. 

Teraperatore  of  Iwths  (degreeii 
Falir.). 

Ganged  lenfrtli. 

1 

Co-effieieittf 
expaoaioB. 

Cold. 

Hot 

Difference. 

Cold. 

Hot 

DiffereooeL 

1-833 
2-123 
3-782 
4-795 
5-803 
6-797 
7-823 
8-750 
9-756 
10-384 

33.5 
33.5 
33.5 
33.5 
33.5 
33.5 
33.5 
33.5 
33.5 
83.5 

231.8 
231.7 
231.0 
229.0 
2.32.0 
231.5 
229.0 
231.5 
2:{0. 5 
231.8 

10A.8 
198.2 
197.5 
195.5 
198.6 
198.0 
195.5 
198.0 
197.0 
198.8 

Inches. 

35. 0033 

35.0021 

Sf).  0024 

34  9978 

34.!)911 

35.0008 

34.9987 

34.99H7 

34.  9963 

35.0019 

Inefw-9. 

35. 0500 

85.0482 

35.0483 

35. 0435 

35. 0405 

35.0450 

36.0432 

35.0420 

35.0396 

35.0450 

JtidL 
.0467 
.0461 
.0450 
.0457 
.0464 
.0442 
.0445 
.0433 
.0431 
.0431 

.0001)066451 

.oouoofiss; 

.oooo<«niQ 

.oo.iwwe:.-'* 

.  UOOHNTSTTV 

.O0i«)fsa:ft 

.O00Oi<6:4jQ 

.OOOOMt^lS 
.OUUMSOM 

Table  No.  6. 
8teel  bars,  third  set. 

The  bars  were  heated  bright  cherry  red  and  qnenched  in  ofl  at  80° 
Faiir.  The  oil  for  this  purpose  was  contained  in  a  cylinder  5|"  diameter 
of  bore,  the  bars  being  dipped  in  the  oil  endwise  in  a  vertical  ])ositioD. 
When  a  bar  was  qnenched  the  temperature  of  the  oil  rose  to  abont240o 
Fahr.  The  cylinder  was  surrounded  with  snow  and  the  temperatare  of 
the  oil  lowered  again  to  80^  before  quenching  the  next  specimen. 


Marks. 

Tomperature  of  baths  (dej^'oea 
fahr.). 

Ganged  length. 

Co^fflctantcf 
expMufanu 

Cold. 

Hot. 

Differenoo. 

Cold. 

Hot 

Diilerence. 

1-833 
2-123 
3-782 
4-795 
5-803 
6-797 
7-823 
8-750 
9-756 
10-^34 

33.5 
33.5 
33.5 
33.5 
33.5 
83.5 
33.5 
33.5 
33.6 
88.6 

224.6 
235.0 
234.0 
234.1 
223.2 
220.5 
233.6 
233.5 
220.3 
224.6 

191.1 

201.5 
200.5 
200.6 
189.7 
187.0 
200.1 
200.0 
186.8 
19L1 

Inehet. 
34. 9539 
34.9769 
35. 0U16 
84  9826 
34.9986 
35.0296 

Inehet. 

84.9970 

85.0249 

85.0484 

85.0303 

85.0424 

85.0700 

35.0674 

35.0541 

35.0620 

85.0526 

Inch. 
.0431 
.0480 
.0468 
.0477 
.»438 
.0404 

.eO000M5!S 

.OOOQ06I1M 

.0000067973 
.0000065871 
.000006165 

85.0100 
85.0256 
86.0153 

.0441 
.0384 
.0373 

.OOOOMSM 

.O0O0065«M 
.000006570 

The  apparent  reduction  of  the  co-efficient  of  expansion,  notably  Nm. 
9  and  10,  is  due,  as  will  be  seen  in  the  next  table,  to  the  dimiDation  in 
length,  which  doubtless  took  place  while  the  bars  were  hot,  hat  wbidi 
is  detected  only  when  they  are  brought  back  again  to  the  temperature 
of  the  cold  bath. 
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Table  No.  6. 


8TEEL  BARS,  T^IBD  SET. 


Bar  retiinied  to  the  cold  bath  and  re-measured. 


ICu-ks. 

Tempenitare  of  hatha  (degrees 
Fahr.). 

Oanged  length. 

Oo-eAoient  of 
expansion. 

Hot 

Cold. 

Differenoew 

Hot. 

Cold. 

DUbrflDee. 

l-«33 
2-lSSI 
3-782 
4-7»5 
5-803 
6-797 
7-828 
8-750 
9-756 
10-334 

224.6 
23&0 
234.0 
234.1 
223.3 
220.6 
233.6 
233.6 
22a8 
224.6 

83.5 
88.6 
33.5 
33.5 
83.5 
83.6 
33.5 
83.6 
33.6 
83.5 

191.1 
201.5 
200.6 
200.6 
189.7 
187.0 
200.1 
200.0 
186.8 
191.1 

Inehet, 
34.9970 
36.0249 
35.0484 
85.0303 
35.0424 
35  0700 
35.0674 
35.0541 
86.0620 
35.0526 

JnehSB. 

34.9532 

34.9767 

85  0019 

84.9823 

84.9977 

85.0291 

35. 0216 

85. 0101 

86.0319 

85.0106 

Inch. 
.0438 
.0482 
.0466 
.0480 
0447 
.0409 
.0458 
.0440 
.0401 
.0420 

.0000065573 
.0000068390 
.0000066259 
.0000068401 
.0000067328 
.0000062439 

.oocooosa.'M 

.0000002839 
.0000061295 
.0000062716 

The  diminntions  in  ganged  lengths  of  the  cold  bars,  taking  the  differ- 
ences in  lengths  between  tables  Nos.  5  and  6,  are  as  follows : 


Bar. 

Dlnlnation 
in  length. 

1-833 

1 ........ . 

2-128 

8-782 

4-795 

6-803 

6-707 

8-750 

9-766 

10-4134 

Table  No.  7 


STEEL  BARS,  THIRD  SET. 


The  bars  again  heated  briglit  cherry  red  and  qnenched  in  water  at 
temperatare  of  60°  to  55°  Fahr. 

The  water  was  contained  in  the  same  cylinder  previously  used  when 
oil  was  the  quenching  fluid. 

When  a  bar  was  quenched  the  temperature  of  the  water  rose  to  about 
1150  Fahr. 

The  bars  warped  more  or  less  each  time  they  were  quenched. 
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After  a  rest  of  seventy'two  hoars  they  were  measured  in  the  oold 
bath,  and  after  a  farther  rest  of  eighteen  hoars  were  measored  in  the 
hot  bath. 


Tempcmtnre  of  b«tb*  (d»npew 

GMged  leagth. 

lUrki. 

-»- 

C< 

»-eflldflBt«r 
trptatim. 

Cold; 

Hot. 

DUforoDce. 

Gold. 

Hot 

DiffBBOBiOOb 

InchsB. 

-JimAm. 

JmOL 

1-83S 

88.5 

80.8 

196.7 

.    848028 

84.9881 

.0452 

>0060I6SIB8 

»-123 

;  88.5 

328.5 

19&0 

84.8788 

8&0S18 

.0487 

^^WO^WB^fwi 

8-789 

88.6 

88.5 

880.5 

187.0 

84^9090 

.  »JU87 

JM41 

.OQIQMIIU 

4-70S 

888.5 

196.0 

8&0481 

8&0906 

.0435 

.660401160  1 

0-808 

88.6 

281.6 

loao 

8&00S0 

841427 

.0477 

,60flO06HIS 

•*797 

88.5 

288.7 

9608 

8&0102 

'840521 

.0680 

,668I0I6HT 

7-828 

88.6 

88L5 

19&0 

8&0190 

840688 

j6Mt 

.0BM6flM 

8^760 

•  88.5 

888.0 

188.5 

819494 

349710 

.0210 

066a4BII» 

»-766 

88.5 

888.5 

800.0 

840680 

840770 

.>0180 

.688M5»I 

10-834 

88.5 

828L0 

196.5 

849485 

849646 

^0101 

.066IW6il 

Here  again  the  first  set  of  observations  show  an  apparent  itedaotum 
of  the  co-efflcient  of  expansion  dae  to  the  diminntion  of  the  length  oftiie 
bars  probably  while  in  the  heated  bath. 

STEEL  BAB8,  THIRD  SET 

Bars  retomed  to  eold  batii. 


Harks. 

Tempomtnre  of  htiSbB  (dogreeo 
iFihr.). 

(Hnged  length. 

Oo^adeatof 

Hot 

Gold. 

'DHOnnaa^ 

Hot 

Gold.  , 

DifEtraiMMw 

oacpMHifaa. 

Inoh»9. 

JlMfcM 

InAitt. 

1-838 

232.2 

88.5 

196.7 

841881 

848900 

.0472 

»  ^W^wwwp^^^^* 

2-128 

228.5 

88.5 

1940 

85.0210 

840760 

.0450 

MAOOHKI 

8-782 

230.5 

88.5 

107.0 

840137 

84  8686 

.0451 

.OOM06M« 

i-795 

220.5 

83.5 

196.0 

840906 

88.t»436 

.0470 

■  1WfVi^»'^^^*^^ 

5-806 

281.5 

83.5 

1940 

841427 

35.0920 

.0406 

.0000071471 

0-707 

238.7 

33.5 

200.2 

84  0521 

85.0042 

.0470 

.oooeoc83S 

7-888 

231.5 

83.6 

.196.0 

840539 

84  0082 

.0457 

.0M0J2J 

8-750 

232.0 

88.5 

1946 

84.0716 

84.0228 

.0487 

.60000109 

0-756 

233.5 

83.5 

200.0 

840779 

84.08&6 

.0538 

.OOOOffTlilS 

10-384 

228.0 

88.5 

1045 

849646 

84.8148 

.0488 

.OOOOOTSni 

The  diminution  in  length  of  the  cold  bars,  taking  the  differenoes  be- 
tween the  lengths  in  tables  7  and  8,  are  as  follows : 


Bar. 

Diminution 
lnl«ngtlb 

1-833.., , 

Iiuk, 
•0020 
.0028 
.0010 
.0045 
.0021 
.0160 
.0108 
.0271 
.0848 
.0887 

3-128 

3-782 

4-785 

5-808 

6-707 

7-828 

g.760 

0-766 

10-884 

The  high-temper  bars  again  show  the  greatest  diminution  in  leoS^ 


Heretofore  the  bars  have  sfacrwa  a  lovereo-effloient  as  the  per  cent,  of 
eaibou  they  contaiDed  increased ;  but  in  the  present  set  of  obserrations, 
made  on  these  bare  after  they  were  hardened  in  water  and  divested  of 
the  elcMBBt  of'  diminution  in  length  from  the  action  of  the  hot  bath, 
there  ia  seen  a  deeded  elevation  of  the  coefficient  in  tha  high-temper 
ban,  which  elevation  is  retained  after  the  protracted  heating  which 
preeeded  the-observationB  lecorded  in  table  9. 


Tabi;e  No.  9. 

steel  bab8,  tbibd  set. 

Bars  kept  at  a  temperature  of  300°  Fahr.  in  oil  bath  a  period  of  six 
,  hoars,  tlieo  gradsally  cooled  in  the  bath;  fifteen  hoars  later  the  bars 
'  vere  heated  and  le-measnred. 


TonpcfMiiM  of  bathi  (degtBM 

OMS>dh>cU>- 

CirtmolMtof 

.Ho*. 

(Md. 

Hot. 

Cold. 

US 

IMH 

MLS 

MO.S 
ML  3 

■S.S 

a.E 
us 

3S.t 
3t.t 
S1.E 

11 

SS.B 

ncE 

209.1 
lOM 

2M.0 

■aoT.o 
aoT.» 

207.7 

InthM. 

3LM00 

3fi.ng§ 

M.OIM 

SS-IMB 
8S.M48 

S4.8e<» 

SLSei* 

U.S7M 

u.»a7o 

M.MW 

I 

tck. 

OfW 

OtM 
0484 

MM 
MM 

goooonui 

The  farther  diminstioQ  in  leiq^  after  heating  to  300o  Fahr.  was  a 
follows: 


Bw.      , 

■ 

■ass- 

/hJL 

.- 

ooia 

0021 

i 

The  oO'eflleientttfezpaiiSiaB  continues  to  b&  highest  for  tbeihatdMed  ' 
high-tenpw  batca; 
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Table  No.  10. 
steel  bars,  teied  set. 

Bai-8  aonealod  by  heating  bright  red  and  cooling  in  pine  shavings: 


Marks. 

Tempentnre  of  iMiths  (dogreeB 
Ffthr.). 

Ganged  len^. 

Co-efflcient  of 
expanaiirf 

Cold. 

Hot 

Difference. 

Cold. 

Hot 

Differencei 

1-833 
2-123 
3-782 
4-795 
5-803 
6-797 
7-823 
8-750 
0-756 
10-334 

33.5 
33.5 
33.5 
83.5 
83.6 
33.5 
33.5 
33.5 
83.6 
33.5 

23a  0 
.   233.5 
23L2 
231.6 
231.2 
284.0 
226.6 
235.6 
232.6 
233.3 

100.6 
200.0 
197.7 
19a  1 
197.7 
200.5 
198.1 
202.1 
199.0 
199.8 

Inehe9. 

84.8876 

34.9625 

34.9654 

34.9939 

85.0456 

84  9485 

34  9395 

84.8761 

348883 

84  8841 

IfydhM. 

34  9340 

35.0080 

35.0106 

35.0400 

35.0916 

84.9926 

35.0022 

84.9196 

34.9306 

34  9263 

Inch, 
.0465 
.0465 
.0452 
.0461 
.0460 
.0441 
.0427 
.0435 
.0423 
.0422 

.0000066810 

.ooooossiyni 
.oooooe5sr7 

.QOOOOesSEO 

.ooooocans 
.ooooosass 

.0000061715 
.0000060927 
.0000060547  | 

The  bars  were  shortened  on  the  ganged  lengths,  measured  when  cold, 
as  follows : 


Bar. 

Dimimitloin 
in  length. 

Bar. 

DiminntioB 
m  length. 

1.838 

Inch. 
.0040 
.0183 
.0016 
.0474 
.0477 

(^-797 

Inek. 
.0475 
.0423 
.0408 
.0318 

.ose 

2-128 

7-828 

8-T82., 

8-750 

4-795 

9-756 : 

6-803 

10-334 

t 

A  part  of  the  apparent  diminution  in  length  may  bedne  to  the  warp- 
ing of  the  bars,  although  it  will  be  seen  that  all  the  bars  are  shorter 
than  before  annealing,  and  it  is  believed  that  this  result  is  principally 
due  to  the  annealing. 

The  co-efficient  of  expansion  for  the  high-temper  bars  has  now  been 
restored,  and  is  below  that  of  the  mild  steel  bars. 

Table  No.  11. 
steel  jbabs,  thied  set. 

Bars  again  returned  to  the  cold  bath. 


MarlcB. 

Temperatoie  of  baths  (degrees 
Fahr.). 

t 

Ganged  length. 

Coefficient  of 
ezpaDsioa. 

Hot. 

Cold. 

Difference. 

Hot 

Cold. 

Difl^renceu 

1 

1-833 
2-128 
a-782 
4-795 
5-808 
6-797 
7-823 
8-750 
9-756 
10-334 

23ao 

23a6 
231.2 
28L6 
23L2 
2340 
228.6 
235.6 
232.6 
233.3 

8a6 
88.5 
8a6 
8a6 
8a5 

3a5 
8a6 
8a6 
8a  5 
3a  5 

199.5 
200.0 
107.7 
19a  1 
197.7 
200.6 
193.1 

2oai 

199.0 
199.8 

Inehet. 
84.9340 
35.0080 
35.0106 
85.0400 
35.0916 
849926 
35.0022 
34  9196 
34.9306 
34.0263 

Inchet. 
.    34.8860 
849615 
349650 
349940 
85.0460 
34.9484 
34.9589 
34  8765 
34.8886 
34.8833 

Inch. 
.0471 
.0465 
.0447 
.0460 
.0456 
.0442 
.0433 
.0431 
.0420 
.0427 

.    .0000067813 
SSSSSn 

.ooocoeesse 

.0000066614 

.0000063078 
.0000064143 
.000000147 
.0000000184 
.0000061265 

Comparatively  little  difference  exists  in  the  lengths  of  the  bars  ooldi 
between  tables  Kos.  10  and  11,  hence  the  co-efficients  of  expansion  are 
nearly  alike  in  each. 


tests  of  ibony  steel,  and  other  hatebials.        847 

Table  No.  12. 

WBOUOHT  IBON. 


Harka. 

Tempeuitiire  of  lMtth«  (degrees 
7ahr.). 

Ganged  lengthi 

Oo-effloientof 

Cold. 

Hot 

BifTeraioe. 

Cold. 

Hot 

DUfazenoe. 

210-Li  - 

2ia^.. 

218-Ss.. 

38.6 
88.6 
33.5 
33.5 

212.0 
211.5 
212.0 
212.5 

178.6 
178.0 
178.5 
179.0 

Inehei, 
29L9886 
2a  9805 
29.9846 
29.9949 

Inehsi. 

30.0255 

80.0166 

80.0205 

80.0311 

Itteh. 
.0359 
.0361 
.0359 
.0362 

.0000067068 
.0000067647 
.0000067075 
.0000067428 

CAST  IBOK. 


Koul... 
Na2... 
iro.3... 

38.5 
88.5 
33.6 

224.6 
218.0 
22L5 

19L1 
184.5 
188.0 

80.0039 
80.0040 
29.9929 

80.0381 
80.0369 
30.0260 

.0342 
.0329 
.0331 

.0000060647 
.0000059434 
.0000058702 

COPPER 


88.5 

217.2 

188.7 

2a  9954 

30.0457 

.0503 

.0000091286 

The  wronght-iron  bars  had  been  previoasly  strained  in  tensile  tests 
of  the  metaly  bar  S3  being  annealed  before  determining  its  co-efficient 
of  expansion;  the  other  bars  were  not  annealed. 

The  cast-iron  bars  were  from  a  slab  of  gnn-iron,  being  the  same  metal 
used  in  other  tests  of  the  temperature  series. 


Tablh  No.  13. 

[CoDstn&oted  £nmd  the  aTerage  reeults  of  the  Bteel  ban  xeoozded  in  tables  1. 2, 8, 4t  10,  and  11,  from  the 

average  of  the  wroogbt-iron  and  tbe  cast-iron  bars.] 


HetaL 

Marks. 

Co-effloient  of 
expansiim. 

Wrought  iron 

Bteel.rl- 

2-123 
3-782 
4-795 
5-803 
6-797 
7-823 
^750 
9-756 
10-334 

.0000067302 
.0000067561 
.0000066259 
.0000065140 
.0000066597 
.0000066202 
.0000063881 
.0000064716 
.0000062167 
.000006?335 
.0000061700 
.0000050261 
.0000091286 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Cast  iron .................. 

fl    jAVHfMIP     .__«.M.a     BMMMMM     MAMMMM 

%/VyifVA    •••••••••••••••••••• 

Arranging  the  bars  in  one  column  in  the  following  table  according  to 
the  quantity  of  iron  present  in  the  steel  by  diiference,  firom  the  anal- 
yses famished  by  the  steel  manufactnrers,  the  elements  not  included 
in  the  analyses  being  present  only  in  small  quantities,  and  the  second 
column  according  to  their  co-efficients  of  expansion,  and  it  is  seen  that 
tlie  expansion  of  the  metal  decreases  with  the  amount  of  iron;  that  is^ 
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the  higher  the  temper  of  the  steel  the  lower  its  oo-efflcient  of  ezpaQmon 
within  the  range  of  temperatores  here  experimented  njion. 

If  the  sets  of  bars  4-7d5,  5-^03^  and  8-750  were  omitted  from  the 
table,  the  remaining  sets  of  seven  grades  of  steel  woald  follow  in  ex- 
actly the  same  order  in  each  colnmn. 

The  expansion  of  the  wronght-iron  bars  closely  corresponds  to  that 
of  the  mildest  sted,  and  the  expansion  of  the  cast-iron  is  foelow  that  of 
the  highest  temper  steel  here  represented. 


TABIiS  No.  14. 


[Steel  ben  amnged  in  the  flni  colamn  eeoordinff  to  the  quantity  of  iron 
nmn  aooording  to  their  oo-efiolente  of  expeneion,  the  lugheet  ▼alnee  ol 


t,  in  the 


Acoordin|^to 
amonnt  ofiron 

Aooordins 
toeo-efBolei»of 

present. 

ezpanaion. 

Markg. 

Mtwkt. 

1-833 

1-883 

2-123 

4-795 

8-783 

2-128 

4-795 

6-808 

6-808 

8-783 

7-823 

7-823 

8-750 

8-797 

«-7»7 

9-768 

»-756 

8-750 

10-384 

10-884 

TSB  MODULUS  OF  ELA9TICITT  OF  8TBEL  AlfS  IBOV  BAB8  AT 

DIFFERBST  TBMIB&ATUBB8. 

Observations  were  made  at  temperatures  between  68^  and  498^  Fahr. 

The  specimens  were  heated  ia  an  oil  bath  contained  in  a  cylinder 
which  was  48^^  long  and  6'^  diameter  inside. 

The  oil  cylinder  was  dosed  at  the  ends  with  caps  wMA  were  hcitei 
centrally  to  allow  the  stems  of  the  sockets  to  pass  through;  a  stuffing- 
box  prevented  leakage  of  oil. 

The  specimens  were  secured  to  the  sockete,  the  outside  ends  of  the 
sockets  being  secured  to  the  holders  of  the  testing  machine.  Along  tbe 
upper  side  of  the  cylinder  was  an  opening  2^"  wide,  giving  access  to 
the  specimen  in  the  bath.  A  row  of  gas-burners  below  the  cylinder 
supplied  the  necessary  heat. 

Micrometer  observations  were  taken  in  a  similar  manner  to  those 
when  determining  the  co^efficients  of  expansion ;  the  conical  points  of 
the  iustrnment  reaching  down  through  the  surface  of  the  liquid  of  the 
bath  to  the  holes  in  the  si>ecimeu  which  defined  the' extremities  of  the 
gauged  length. 

During  the  tests  of  bars  1--833,  5-803,  and  10-^34«  the  micrometer 
was  removed  from  the  specimens  after  the  readings  in  each  tempen- 
ture. 

While  testing  the  other  bars  the  micrometer  remained  in  positicto  ^ 
the  specimens  throughout  the  tests.  This  last  method  allowed  the  in-' 
strument  to  acquire  a  high  temperature,  but  not  sufficient  to  matorisHy 
change  the  pitch  of  the  micrometer  screw,  on  which  the  accuracy  of  the 
readings  in  part  depended. 
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A  number  of  repetitions  of  readings  were  made  at  each  temperature, 
and  the  mean  of  the  upward  and  downward  readings  taken  as  the 
elongation  from  which  the  modulus  of  elasticity  was  computed. 

On  account  of  the  directness  of  the  method  employed  in  these  deter- 
minations, confidence  is  felt  that  the  results  closely  indicate  the  true 
changes  which  occurred  in  the  modulus  of  elasticity,  notwithstanding 
difficulties  are  exi>erienced  precluding  the  same  degree  of  accuracy 
which  is  attained  at  atmospheric  temperatures. 

The  modulus  of  elasticity  is  lowered  as  the  temperature  of  the  metal 
is  increased. 

Some  individual  bars  exhibit  irregularity  of  action,  and  show  a  dif- 
ferent modulus  at  corresponding  temperatures  measured  when  the  tem- 
perature  of  the  bar  was  rising,  and  when  falling;  and  some  show  prac- 
tically no  difference. 

Computing  the  changes  of  the  modulus  per  degree  of  temperature  for 
the  several  bars,  using  only  the  extreme  ranges  of  temperature,  we 
have  the  following  table : 


HeteL 


Wrought 


iroii..< 


Steel. 


Gaatiron 


1 


1 


Temperatnre  (degrees 

Correepo&ding  modulna  of  eUe- 

FahT.). 

ticity. 

Reduc- 
tion per 
decree 
Fahr. 

KarkB. 

Mini- 

Maxi- 

Differ- 

At mini- 
muui  tem- 

At maxi- 
uiiim  tem- 

Differenoe. 

mnm. 

ence. 

perature. 

perature. 

Pounds. 

Pounds. 

Poutidt. 

Pounds. 

210L 

84 

495 

411 

20, 549,  C!00 

25, 000, 000 

1,519,UOO 

3,769 

218  Si 

88 

450 

3G2 

26,  786, 000 

24,  inraoo 

2,  592, 000 

7,160 

218  Ss 

84 

452 

368 

27,  356,  000 

24, 068, 000 

2,  698,  000 

7, 331 

1-833 

70 

455 

385 

30, 612,  000 

27. 419,  000 

3,19:{,000 

8,294 

2-123 

74 

470 

396 

29, 268.  000 

26, 667,  COO 

2,601,000 

6.  .')68 

3-782 

68 

475 

407 

29,  221,  000 

27, 108,  000 

2, 113,  000 

5. 191 

4-796 

68 

475 

407 

29,801.000 

27, 008, 000 

2. 193.  000 

5,3^8 

5-803 

80 

470 

300 

29, 6.30.  000 

27,211,000 

2,410.000 

6, 202 

ft-797 

80 

465 

385 

30, 000,  000 

28. 103,  000 

1, 897.  000 

4,927 

7-826 

74 

480 

406 

29.  8  )1.  000 

28,  2:{6,  OOO 

1,615.000 

'     3,978 

8-760 

76 

470 

394 

20,  703,  000 

28,037,000  ,  1,666,000 

4, 228 

9-756 

80 

470 

390 

30, 120.  000 

28,  302.  000 

l,MH.00O 

4, 662 

10-334 

80 

455 

375 

29. 126.  000 

27, 778, 000 

l,ai8.000 

3,595 

1 

82 

472 

390 

14.483,000 

13, 953, 000 

630, 000 

1,359 

2 

82 

475 

393 

14,  434,  000 

13,  505,  000 

929,  000 

2,364 

3 

70 

490 

420 

16, 613, 000 

13,861,000 

1, 752, 000 

4,171 

Extended  deductions  from  so  few  experiments  can  hardly  be  made, 
yet  the  results,  such  as  they  are,  follow  much  after  the  mauuer  of  the 
co-efficient  of  expansion  tests. 

The  maximum  reduction  in  the  modulus  of  elasticity  is  found  in  the 
wrought-iron  and  mild-steel  bars,  with  an  evident  tendency  to  lessen 
tiie  reduction  in  the  higher  temper  bars,  with  the  least  change  displayed 
by  the  cast  iron. 

The  elastic  limit  of  steel  bar  1-833  at  atmospheric  temperature  was 
30,000  pounds  per  square  inch^  at  the  temperature  of  455^  Fahr.  it  was 
bdow  21,000  pounds  per  square  inch. 

Wrought-iron  bar  210  L  was  taken  from  the  fractured  end  of  speci- 
men No.  604,  page  197  of  report  of  1882.  It  fractured  with  a  load  of 
50,188  pounds  x>er  square  inch,  measured  on  the  original  section.  Its 
elastic  limit  after  the  tensile  test  and  a  period  of  rest  would  doubtless 
be  somewhat  higher  than  the  tensile  strength  first  ascertained. 

In  the  present  series  of  tests  this  bar  was  loaded  with  31,000  pounds 
per  square  inch  on  the  sectional  area  as  it  then  existed,  and  when  heated 
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to  400^  Fahr.,  and  showed  no  permanent  set.  At  the  temperature  of 
4950  the  elastic  limit  was  reached  nnder  the  above  load. 

The  higher  temperatures  did  not  appreciably  increase  the  permanrat 
sets  in  the  cast-iron  bars  above  those  which  were  caused  by  the  tot 
loading. 

The  usual  order  of  making  the  test  was  reversed  with  bar  3,  which 
was  heated  before  tensile  stresses  were  applied,  but  the  permanent  sets 
were  practically  the  same  as  when  the  metal  was  first  loaded  cold. 

Test  bars  are  being  prepared  with  which  to  continue  this  series. 


DETAILS  OF  TESTS.  OF  STEEL  AND  IRON  BARS,  TO  DETERMINE  TBS 
MODULUS  OF  ELASTICITY  AT  DIFFERENT  TEMPERATURES. 

Wrought  ir<m. 


Marks,  210  L. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  30"'. 


No.  1338. 


Tempera> 

tare 

(deeioea 

Fahr.). 

Applied  loada. 

Total. 

Per  sqitare 

inon. 

• 

Pounds, 

Pound». 

84 

31.000 

31,000 

1,000 

1,000 

31,000 

31,000 

1,000 

1.000 

31,000 

81,000 

• 

1.000 

1,000 

31.000 

31,000 

1.000 

1,000 

31,000 

31,000 

1,000 

1,000 

212 

81,000 

81,000 

1,000 

1,000 

31. 000 

81.000 

1,000 

1,000 

31.000 

31.000 

1,000 

1,000 

31.000 

31,000 

1,000 

1,000 

31.000 

31,000 

1,000 

1,000 

318 

31,000 

31,000 

1,000 

1,000 

31,000 

81,000 

1,000 

1.000 

31,000 

81,000 

1,000 

1,000 

31.000 

81.000 

1,000 

1,000 

31,000 

31,000 

1.000 

1,000 

400 

31,000 

31,000 

1,000 

1,000 

31,000 

31,000 

1.000 

1,000 

31,000 

31.000 

1,000 

1,000 

31.000 

81,000 

1,000 

1,000 

31,000 

31,000 

1,000 

1,000 

ElongBtion. 


JndL 

.0337 

—.0002 

.0337 

—.0002 

.0338 

+.0004 

.0341 

.0002 

.0342 

.0004 

.0487 
.0119 
.0468 
.0120 
.0467 
.  0121 
.0468 
.0120 
.0408 
.0120 

.0614 
.0264 
.0616 
.0265 
.0621 
.0265 
.0620 
.0267 
.0622 
.0888 

.0726 
.0367 
.0726 
.0369 
.0726 
.0371 
.0726 
.0371 
.0726 
.0368 


IMiferenoes. 


Ascend- 
ing. 


Inek. 


.0339 

Vo3ii' 


.0337 
.0346" 


.0349 

'.'0347' 

.0347' 

.0348' 


.0361 
".0866' 


.0356 
.0355* 


0350 


,0357 

'0356* 

'0364* 


Deeoend- 


Inch. 
V0339' 


,0339 
'0335' 


0389 
'0338' 


0348 
0348' 


,0346 
0348' 
0348* 


,0360 
0356' 


0356 
'6353' 
'0353' 


.0359 
.0367' 


.0355 

".'0355' 

.0367' 


JncA. 


.0339 


.0348 


.0853 


.0856 


Hodoloaof 

elMCidt7 

B. 


PovMb. 


3^649.000 


25,486|000 


25. 281,091 
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No.  1338— CoDtinued. 


Tempera- 
turo 


495 


Applied  loads. 


TotaL 


P(nmd9. 
31,000 

1.000 
31,000 

1.000 
81,000 

1,000 
31,000 

1.000 
31,000 

1.000 

26,000 

1,000 
26,000 

1,000 
26,000 

1,000 
26.000 

1,000 
26,000 

1,000 


Per  finnare 
incn. 


Poundt. 
31,000 

1.000 
31,000 

1,000 
31,000 

1,000 
31. 000 

1,000 
31,000 

1.000 

26,000 

1.000 
26,000 

1,000 
26,000 

1.000 
26,000 

1,000 
26,000 

1,000 


Elongation. 


Inch. 
.0060 
.0590 
.0050 
.0598 
.0973 
.0615 
.0982 
.0025 
.0007 
.0639 

.0940 
.0640 
.0940 
.0639 
.0940 
.0640 
.0040 
.0643 
.0943 
.0639 


Differences. 


Ascend- 
ing. 


Descend- 
ing. 


Inch. 

Inch. 

.0360 

.0360 

'.0361 

.0375 

.0358 

.0367 

.0372 


0300 


0301 
0360' 

osoo' 


Mean. 


Inch. 


.0357 
'.0358' 


.0300 

".'rooi" 


.0300 

.'0297" 
'.'0364" 


Modulus  of 

olftsticity. 

E. 


Pound». 


.0364 


.0300 


24,725,000 


25,000,000 


Load  of  31,000  poands  per  square  inch  kept  on  the  bar  while  it  cooled  from  480°  Fahr.  to 
95^  Fabr.,  then  OMervaUons  on  the  modulus  of  elasticity  again  made. 


81,000 

1,000 
31,000 

1,000 
31,000 

1,000 
31,000 

1,000 
31,000 

1,000 


31,000 

1,000 
31,000 

1,000 
31,000 

1,000 
31,000 

1,000 
21,000 

1,000 


.0686 
.0348 
.0682 
.0351 
.0683 
.0348 
.0682 
.0348 
.0682 
.0350 


.0334 


.0332 
'.'0334" 
■.'6334' 


.0338 


.0331 
'.'0335' 


.0334 
".'6332' 


.0334 


26,946,000 
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Wrought  iron. 

No,  1339. 
Marks,  218  Sj. 
Dismeter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  lengthy  3(K^ 


Tempera- 
tare 

'Pi 


mes 
kbr.)* 


88 


Applied  loAda. 


200 


886 


490 


00 


TotaL 


PotMMb. 
31,000 

1,000 
31,000 

],000 
31,000 

1,000 
31,000 

1.000 
31,000 

1.000 

81,000 

1,000 
31,000 

1,000 
81,000 

1,000 
81,000 

1,000 
31,000 

1,000 

81,000 

1,000 
81,000 

1,000 
31,000 

1,000 
81,000 

1,000 
31,000 

1,000 
31,000 

1,000 

81,000 

1,000 
31,00«f 

1,000 
81,000 

1,000 
81,000 

1,000 
31,000 

1,000 

81,000 

1,000 
81,000 

1,000 
31,000 

1,000 
31,000 

1,000 
81,000 

1,000 

81,000 

1.0U0 
81,000 

l,oon 
31,000 

1,000 
31,000 

1,000 
81,000 

1,000 


PerMHiare 
inca. 


Pounda. 

31,O0A 

1,000 
31,000 

1.000. 
31,000 

1,000 
31.f00 

1,000 
81,000 

1,000 

31,000 

1,000 
81,000 

1.000 
31,000 

1.U00 
81,000 

1,000 
31,000 

1,000 

81,000 

1,000 
8|,U00 

1,000 
31,000 

1,000- 
31.000 

1,000 
31,000 

1,000 
81,000 

1,000 

81,000 

1,000 
31,000 

1,000 
31,000 

1,(00 
31,000 

1,000 
31,000 

1,000 

31,000 

1,000 
81,000 

1,000 
31,000 

1,000 
31,000 

1,000 
31,000 

1,0U0  . 

31,000 

1,000 
81,000 

1.000 
81,000 

1,000 
31,000 

1,000 
81,000 

1,000 


Elongation. 


.0362 
.0027 
.0361 
.0036 
.0363 
.0028 
.0363 
.0028 
.0366 
.0028 

.0484 
.0148 
.0488 
.0146 
.0495 
.0156 
.0498 
.0157 

.  or>02 

.0159 

.06B5 
.0237 
.0507 
.0848 
.0601 
.0260 
.0005 
.0250 
.0607 
.0254 
.0600 
.0258 

.0608 
.0331 
.0708 
.0341 
.0710 
.0343 
.0710 
.0349 
.0716 
.0348 

.0788 
.0425 
.0796 
.0424 
.0796 
.0423 
.0802 
.0427 
.0800 
.0428 

.0408 
.0068 
.0403 
.0067 
.0403 
.0067 
.0405 
.0068 
.0406 
.0070 


DifiiraeBoee. 


Aao^nd- 
ing. 


Desoend- 

ing. 


'",0035 


.0836 

.08&« 

.0337 

'".'6335 

.0386 

.0837 

.0386 

.oii?" 

.0341 

.0846 

'.0349' 

.0348 

.0340 

.0343 

.0341 

.0345 

.0343 

.0348 

.0360 

.0348 

.0353 

.0851 

.0365 

.0855 

.0357 

.0853 

.0356 

.0351 

.0362 

.0372 

.0362 

.0360 

.0367 

.0367 

*'"."0367"' 

.0361 
.0368 

. 

.0363 

.0371 

*"V037i" 
.0379 

.0372 

.0372 

".0375' 

.0378 

.0372 

.0335 

.0335 

"".0336" 

.0336 

.0386 

.0338 

.0336 

.0336 

.0385 

ICodulna  of 
elartictty 


/nek 


.0348 


.0353 


21;  780;  008 


«^2«008 


25^486^000 


.0372 


0386 


84,194.000 


88, 786;  000 
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Marks,  218-Ss. 
Diameter,  V'.l29. 
Sectional  area,  1  square  inch. 
Oanged  length,  3fy'. 


(degree 
FiSa.) 


84 


2U 


iSS 


96 


▲ppUadkMida. 


ToUL 


31,000 

1.000 
81,000 

1«000 
81,000 

1.000 
81,000 

1,000 
•31,000 

1,000 

•SI,  000 

i.-^oo 

81,000 
1,000 

31,000 
1.000 

81,000 
1,000 

81,000 

1,  ' 


81,000 

1,000 
81,000 

1,000 
81,000 

1,000 
81.000 

1,000 
81,000 

1,000 

31,000 

1,000 
^81.000 

1,000 
81,000 

1.000 
81,000 

1,000 
81,000 

1,000 

81.000 

1.000 
81.000 

1.000 
81,000 

1.000 
81.000 

1,000 
81,000 

1,000 


Per 


rmue 
Inoh. 


PMMMb. 

ltl,000 

1.000 
21.000 

1,000 
81,000 

1,000 
81.000 

1.000 
81,000 

1,000 

'SI.  000 

1,1N)0 
81,000 

1|<W0 
Dl.OOO 

1,000 
31,000 

1,000 
81,000 

1. 


SIongatkAi. 


81.000 

1,000 
81,000 

1.000 
.81,000 

1,000 
81,000 

1.000 
81,000 

1,000 

81,000 

1,000 
81,000 

1,000 
81,000 

1,000 
81,000 

1,000 
81,000 

1,000 


31,1 

1,000 
81,000 

1,000 
81,000 

1,000 
81,000 

1,000 
81,000 

1,000 


.0080 
.0860 
.0080 
.0008 
.0080 


.0037 
.0887 
.0085 

.M)S07 
.0106 
<0608 
.0108 
.0518 
.0108 
.0515 
.0173 
<0518 
.0176 

.0000 
.0258 
.0003 


.0008 
.0800 
.0010 
.0281 
.0016 
.0808 

.0704 
.0406 
.0768 
.0410 
.0776 
.0407 
.0770 
.0410 
.0780 
.0418 

.0807 
.0060 
.0397 
.0008 
.0387 
.0063 
.0387 
.0008 
.0887 


DURDoreBeee. 


Aaoend- 
ing. 

Deeeend* 
log. 

Auk, 

Inek, 

.0896 

.0388 

".'oiii 

".'oite'" 

.0886 

.0888 

'  ".mi' ' 

.0826 

.0082 

.0642 

.0848 

.0640 

''iiii" 

.0646 

.0847 

.0042 

.0846 

.0848 

.0347 

.<»50 

.0646 

.4)860 

.0848 

.0860 

.0048 

.0854 

.0868 

.0660 

.0868 

.0668 

.0805 

".0868* 

.0668 

.0306 

.0870 

.0067 

.0887 

.0387 

•  ^^WW 

.0884 

•  ^^DOv 

.0384 

.«885 

•  0886 

.0686 

Hodvhuof 

elasttotty 

S. 


JndL 


Pomnda. 


^,856,000 


10,M8,000 


26,788,000 


24,668.000 


26^860^000 


i*ii^ 


854  TESTS   OF   IRON,    STEEL,    AND   OTHEB   MATERIALS. 

8ttel. 

No.  1279. 

Marks^  933 
Diameter,  r'.0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  30". 


Tempera- 
tare 
(deerees 
Fahr.). 


70 


115 


170 


220 


280 


810 


856 


Applied  loads. 


Total. 


paundt. 

800 
18,800 

800 
18,800 

800 
18.800 

800 

800 
16,800 

800 
16,800 

800 
16,800 

800 

800 
1(1,800 

800 
16,800 

800 
16,800 

800 

800 
16,800 

800 
16,800 

800 
16,800 

800 
16,800 

800 
16,800 

800 

800 
16,800 

800 
16,800 

800 
16,800 

800 
16,800 

800 

800 
16,800 

800 
16,800 

800 
16,800 

800 
16.800 

800 
16,800 

800 

800 
16,800 

800 
16,800 

800 
16,800 

800 


Persqnue 
Inon. 


Pounds. 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1.006 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 

1,000 
21,000 

1,000 
21.000 

1,000 
21.000 

1,000 
21,000 

1.000 
21,000 

1.000 

1,000 
21,000 

1,000 
21,090 

1,000 
21,000 

1,000 
21,000 

1,000 

1,000 
21,000 

1,000 
21.000 

1,000 
21,000 

1,000 
21,000- 

1,000 
21,000 

1,000 

1,000 
21.000 

1,000 
21,000 

1,000 
21,000 

1,000 


Elongation. 


Jndi, 
0. 

.0205 
.0010 
.0205 
.0008 
.0205 
.0007 

.0030 
.0344 
.0042 
.0252 
.0044 
.0253 
.0046 

.0059 
.0270 
.0064 
.0270 
.0064 
.0272 
.0065 

.0408 
.0600 
.0383 
.0595 
.0382 
-  .0583 
.0372 
.0583 
.0369 
.0570 
.0359 

.0010 
.0224 
.0005 
.0210 

—.0007 
.0105 

—.0018 
.0185 

—.0028 

.0558 
.0762 
.0542 
.0748 
.0527 
.0787 
.0532 
.0735 
.0521 
.0720 
.0499 

.0497 
.  .0608 
.0478 
.0684 
.0470 
.0678 
.0460 


DiiliBrenoea. 


Ascend- 
ing. 


Inch, 


.0195 


.0197 


.0210 
'.'0269' 


.0206 
'.'0208' 


.0212 


.0211 

."o26i" 


.0206 

"."oiio' 


.0203 

".'oioi" 


.0206 

"."6268' 


Deaoend- 
ing. 


Inch. 


0195 


0197 


.0202 

'.'o2oe' 
'."0208" 


.0206 
".'02O6' 
".'0267' 


.0217 

",m3 


.0211 
'.'02i4' 
"."0211' 


.0219 

.0205 

.0217 

.0202 

.0213 

.0208 

.0213 

.0220 
"6221" 


,0205 
'6214' 
622!' 


.0220 
".'02i4' 

'  ."oils' 


Mean. 


JncJk. 


.6196 


,0207 


,0207 


0210 


.0810 


ModoliMof 

elaadcitT 

B. 


3Q,612»000 


iS,9U,W 


2S,98^9K 


28,571,  en 


28,571,000 


.0211 


.0218 


28^  430;  MO 


28.100.000 


■  EImHo  limit  pused. 

SteeL 
No.  1282. 
Marks,  ,|j 
Diameter,  l."0092. 
Sectional  area,  .80  square  iocb. 
Ganged  length,  30". 


856  TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1282^Continued. 


Tempera- 
ture 
(defcreee 
Fahr.). 


74 


130 


200 


250 


300 


350 


400 


Applied  lottdB. 


Total. 


Pounds. 

800 

16,800 

800 

800 
lC,hOO 

800 
10,800 

800 
ie,8J0 

8(K) 
16,800 

800 
16,800 

800 

800 
16. 800 

800 
16,800 

800 
16,800 

800 
16.800 

800 
16,800 

800 

800 
16,800 

800 
16,800 

800 
16,800 

800 
16,800 

800 
16,800 

800 

800 
16, 800 

800 
16,800 

800 
16,800 

800 
16,  800 

800 
16.800 

800 

800 
16, 800 

800 
16. 800 

800 
10,800 

fOO 
16,800 

800 
16,  800 

800 

800 
16, 800 

800 
16,  800 

800 
16,800 

800 
10,800 

800 
16,800 

800 


Per  Maare 
tocii. 


Poundt. 

1,000 

21,000 

1,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1.000 
21,000 

1.000 
21,000 

1,000 

1,006 
21. 000 

1,000 
21,000 

1.000 
21, 000 

1,000 
21, 000 

1,000 
21, 000 

1,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 

1,000 
21,  000 

1,000 
21,000 

1,000 
21, 000 

1,000 
21,000 

1,000 
21,000 

1,000 

1.000 
21, 000 

1,000 
21,000 

1,000 
21,000 

1.000 
21,  000 

1.000 
21, 000 

1,000 

1,000 
21,  000 

1,  000 
21,000 

1.000 
21. 000 

1,000 
21,000 

1, 000 
21,000 

1,000 


Elongation. 


Inch. 
.0548 
.0755 
.0545 

.0624 
.0840 
.0029 
.0847 
.0632 
.0848 
.0636 
.0862 
.0640 
.0856 
.0644 

.0680 
.0912 
.0693 
.0913 
.0694 
.09  5 
.0695 
.0916 
.0608 
.0917 
.0698 

.0725 
.0953 
.0734 
.0056 
.0787 
.0958 
.0738 
.0959 
.0740 
.0962 
.0744 

.0784 
.1004 
.0784 
.1005 
.0788 
.1007 
.0788 
.1009 
.0787 
.1012 
-      .0789 

.0848 
.1068 
.0845 
.1072 
.0813 
.1076 
.0851 
.  1072 
.  OS-H 
.1080 
.0858 

.0896 
.1127 
.0897 
.1125 
.0900 
.U25 
.  0001 
.112« 
.0901 
.1120 
.0901 


Differenoes. 


Asoend- 

ing. 


"."6207" 


,0218 


,0216 

"0216" 

'0216* 


,0220 


0221 
'022i' 

oiii" 


.0222 


.0221 
"."622!' 
'."0222' 


.0221 
'02i9' 


0221 
'6225' 


.0227 
'.'0227" 


.0221 
.0226" 


.0228 
'.0226 
.0225 
.0225' 


Descend- 
ing. 


Jneh. 
.0204 


.0210 


.0211 
'.'0215' 


.0212 

'.'0212' 

"0212' 


0219 

oai" 


0220 
mi' 

02i9 


.0219 

'mi' 


.0220 

".'0210' 
'.'oiis* 


,0220 
6217" 


0219 

"6222" 

0228 


0223 
0224* 


0224 

"02i8" 

0222 


0230 


0225 

0224* 

0226* 


0225 


Mean. 


In^. 


0214 


0219 


.0220 


0221 


,0224 


0226 


Modolila  of 


28;  on,  009 


27,89T,ei9 


27,278,080 


27. 149,  MO 


26^786.000 


20,549.880 


TESTS   OF   IRON,   STEEL,   AND   OTHER   MATERIALS. 


857 


No.  1282— Gontinoed. 


Api»U«dl<Mds. 

lOoBgatioA. 

INfferaioefl. 

M  odohis  of 

etaatldty 

B. 

ToUL 

Peramuue 
inoh. 

Aaoend- 
ing. 

I>e«o«Bd- 
ing. 

Keen. 

470 

410 
400 

S60 

270 
226 
190 

• 

800 
10^800 

800 
16^800 

800 
16,800 

800 
16,800 

800 
16,800 

800 
16,800 

800 

G«stiiz]ied 

800 
16^800 

800 
16,800 

800 
16^800 

800 
16^800 

800 
16;  860 

800 

800 
16^800 

800 
16^800 

800 
16^800 

800 
16»000 

800 
Ifl^OOO 

800 

800 
16^800 

800 
16^800 

800 
16,800 

800 
16^800 

800 
16^800 

800 

800 
16^800 

800 
16,800 

800 
16,^00 

800 
16,000 

f<00 
16^800 

800 

800 
16,800 

800 
16,800 

800 
16,800 

800 
1(^800 

800 
16,800 

800 

Poimdf. 

1,000 
?l,000 

1.000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 

off.    ObMTV 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1.000 
21,000 

1.000 
21,000 

1,000 

1,000 
21.000 

3,000 
21.000 

1,000 
21.000 

1.000 
21.000 

1.000 
21,000 

1,000 

1,000 
21.000 

1,000 
21,000 

1.000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 

1,000 
21,000 

1,000 
21,0€0 

1.000 
21,000 

1.000 
21,000 

1.000 

21.1)00 

•     J,  000 

1,000 
21,000 

1.000 
21,000 

1.000 
21,000 

1.000 
21,000 

1,000 
21,000 

1,000 

/ncft. 
.0064 
.1180 
.0960 
.1188 
.0961 
.1185 
.0968 
.1190 
.0961 
.1187 
.0900 
.1182 
.0064 

«tlan8tAk«ia 

.0886 
.1107 
.0889 
.1106 
.0886 
.1005 
.0878 
.1100 
.0879 
.1002 
.0878 

.0808 
.1026 
.0806 
.1022 
.0801 
.1017 
.0805 
.1017 
.0798 
.1014 
.0799 

.0744 
.0056 
.0748 
.0057 
.0740 
.0067 
.0742 
.0055 
.0741 
.0954 
.0740 

.0700 
.0010 
.0697 
.0918 
.0700 
.0011 
.0608 
.0908 
.0700 
.0911 
.0699 

.0674 
.0883 
.0675 
.0885 
.0672 
.0882 
.0672 
.0882 
.0672 
.0661 
.0671 

IndL 

JM. 

Inch. 
.0226 

berinaooo 
.0817 

.0216 

.0214 

.0212 

.0210 

PetUMif. 

86^067,000 

ling. 

27,660,000 

• 

27,778,000 

28,087,000 
28,302,000 

28;  871, 000 

.0228 

.0220 

.0222 

.0224 

.0222 

.0227 

.0229 

.0226 

.0227 

.0822 

.0228 
while  the 

tintonralfl 

.0818 

.0216 

.0020 

.0210 

.0217 

.0222 

.0221 

.0218 

.0214 

.0810 

.0216 

.0221 

.0216 

.0212 

.0212 

.0219 

.0216 

.0216 

.0218 

.0214 

.0217 

.0217 

.0215 

.0213 

.0214 

.0218 

.0214 

.0213 

.0216 

.0213 

.0211 

.0213 

.0210 

.0206 

.0211 

.0212 

.0208 

.0210 

.0213 
*""."02l6" 

.0210 

.0210 

"  .oiio 
'*"."02i6" 

.0200 

858 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 


No.  1282— Coutinued. 


Tempera- 
tare 

(deffif^e 
Fahr.). 


150 


68 


Applied  loads. 


Total. 


Pounds. 

800 
18.800 

800 
16,800 

800 
16,800 

800 
16.800 

800 
16,800 

800 


Per  square 
incn. 


Poundt. 

1,000 
21.000 

1,000 
21.000 

1,000 
21,000 

1,000 
21,000 

1,000 
21.000 

I.COO 


KloDfEation. 


Inch. 

.06.18 
.0847 
.06:17 
.0849 
.OKU 
.0813 
.0612 
.  08.'0 
.0630 
.0845 
.0633 


Differencee. 


Ascend- 
iDR. 


iTUh. 


Descend- 
ing. 


Inch. 


0212 


0209 

'oiis' 

02i5 


.0310 
".'6215' 


.0211 
"."0226' 
".'0212" 


Mean. 


JndL 


.0214 


Modolisflf 
ebsdstty 


28,037.  Ml 


Rested  forty  honrA  at  temperature  of  about  46°. 


800 

1,000 

16.800 

21,000 

800 

1,000 

16,000 

21.000 

800 

1,000 

16.800 

21,000 

800 

1,000 

16,800 

21,  GOO 

800 

1,000 

16,800 

21,000 

800 

1.000 

16.800 

21,  OCO 

800 

• 

1,000 

,0177 

0386 

0178 

0388 

0181 

0390 

,0180 

,0391 

0185 

0392 

0183 

0393 

,0185 


'"'."0216" 
"".'6209  ' 

.0208 

.0207 

.0210 

.0211 

'"'irixn' 

.0206 
'V6209"' 

.0210 

.0208 

Tg^'m.m 


Steel 

No.  1296. 
Marks,  ^J^ 
Diameter,  l."0092. 
Sectional  area,  .80  sqaare  inch. 
Gauged  length,  3(y'. 


Tempera- 
ture 
(degrees 
Fahr.). 


68 


68 


Applied  loads. 


Total. 


Pound*. 
24,800 

800 
21,800 

800 
24,800 

800 
24.800 

800 
24,800 

800 


24,800 

800 
24,800 

800 
24,800 

800 
24.800 

800 


Per  square 
incn. 


Pound*. 
31,000 

1,000 
31.000 

1.000 
31,000 

1.000 
31,000 

1.000 
31,000 

1,000 


Elongation. 


Inch. 
.1021 
.0710 
.1025 
.0711 
.1024 
.0712 
.  1024 
.0711 
.1022 
.0712 


DifTorenoes. 


Ascend- 
ing. 

Descend 
ing. 

Inch. 

Inch, 

.0311 

".0315 

.0314 

.0313 

.  0312 

.0312 

".0311 

.0313 

.0310 

Observations  repeated.    Micrometer  reset. 


31,000 

1,000 
31.000 

1,000 
31,000 

1,000 
31,000 

1,000 


.1003 
.0605 
.1003 
.0696 
.1004 
.0606 
.1004 
.0605 


.0308 

.0308 

.0308 

".'dsos" 

.0309 

.0308 

.0300 

Mean. 


JndL 


.0313 


Modnhwof 
elastidty 
S. 


28.8M;000 


29,221,001 


Applied 

l«d.. 

ElonEBtlDD. 

Diff«c«uoe*. 

KodDluor 

eUaUoity 

ToUd. 

P«r«j«.r« 

lug. 

D»c«id. 

tag. 

Meuu. 

HS 

HO 

sen 

sso 

too 

Pound!. 

it,m 

BM 

too 

31,800 
800 

24,aoo 

"•S 

24,800 

.  nw 

24.800 

"■a 

ai.goo 

800 

""ISo 

M.80a 
SOI) 

2t.aoo 

*w 

'mo 

"■IS 

800 

a4.aoo 

'wo 
M.m 

-■s 

M,800 

•^s 

MpSOO 
KM 

^go 

31,  OM 
LOOO 

31,000 

4a 

ilooo 

31.000 
1.000 

31,000 

siiouo 

1,000 
31,000 

.ts 

1.000 
31,000 

LOGO 

31.D00 
1,000 
31,000 

.ts 

1,000 

31,000 

i^wo 

31,000 

1,000 

31,000 

i 

« 

1,000 
B1.OO0 

4s 

ilooo 

31.000 
3l!00O 

■ts 

31,000 

•ta 

81.000 

1:000 

Inch. 

.mi 

-OtST 
.108S 

'.mn 

■1 

:o;ao 

.IIW 

.0820 

:«822 

'.tSiS 
.IIM 

;o«37 

:o«3a 

'.am 
loess 

.1183 
.Onto 

!0B63 

losoT 

.132S 
.0000 
.12:10 
.0007 

;0907 

■1 

.1275 

■1 

'ooss 
:i2e3 

.0050 
.1310 

.OWB 

!0907 

!oM7 
.1325 

IneA. 
.0310 

Inch. 

IneK. 
.0313 

.03U 

,0820 
.8824 
.0338 

.0328 

M,  848;  000 
28,871,080 

38,126,000 
37,778,000 
27,43*800 

«."oa,ooo 

.0308 

■■.■iiia- 

.0311 

.0311 

.0313 

.0300 

.03H 

.0311 

.0313 

.0314 

-:i3i5- 

.0310 

.0318 

.031fl 

.0313 

.0314 

.03U 

0318 

.0318 

".'oiis' 

.0318 

.0333 

■"."OMO" 

.0318 

"osii  * 

.0332 

.^'.!^!.. 

.8817 

.0318 

.0324 

.0323 

,03C3 

.   .0838 

"Vom" 

.0338 

.0338 

.0331 

.0328 

.032* 

".iasB 

.0327 

.0330 

.0331 

.0333 

.0322 

.0318 
■".'03»s' 

.0330 

.0331 

.0324 

.0328 

.0338 

.0330 

.0328 

1 

860         TESTS  OF  IRON,   STEEL,   AND  OTHER  MATEHIJLL8. 


^o.  129ft— GoDtinaed. 


(A 


ton 


T.). 


450 


475 


Applied  loads. 


Total 


!Foundi. 
34,800 

800 
24,800 

800 
34»80O 

800 
24,800 

800 
24,800 

800 

24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 
34,800 

800 


PerBo« 
bien 


8t,0i0 

1.000 
81,000 

1,000 
31,000 

1,000 
81,000 

1,000 
81,000 

1,000 


81,1 

1,000 
81,000 

1,000 
81,000 

1,000 
31,000 

1.000 
81,000 

1,000 


IneK 

.1848 
.1031 
.1855 
.1028 


.1034 
.1868 
.1085 
.1870 
.1040 


.1840 
.1872 
.1844 
.1681 
.1852 
.1680 
.1856 
.1608 
.1865 


DiftrenooB. 


A  Mend- 
ing. 


JimA. 


0384 


,0885 


.0887 
.0887 


ing. 


XWOR. 


.0827 


Modolotof 


27,271^100 


27, 108;  101 


Temperfttnre  aUdwed  to  AOl  slowly.    OhmryatioDB  in  tlie  mean  tfnie  taken. 


415 


880 


276 


68 


24,800 

800 
24,800 

800 
24,^ 

800 
24,800 

800 
24,800 

800 

24,800 

800 
24,800 

800 
24.800 

800 
24,000 

800 
24,800 

800 

24,800 

800 
24^800 

800 
24,800 

800 
24,800 

800 
24,800 

800 

24,800 

800 
24,800 

800 
84,800 

800 
24,800 

800 
24.800 

800 


24,800 

800 

24,800 


31,000 

1,000 
81,000 

1,000 
31,000 

1,000 
31,000 

1,000 
81,000 

1,000 

81,000 

1,000 
81,000 

1,000 
31,000 

1,000 
81,000 

1,000 
81,000 

1,000 

81,000 

1,000 
81,000 

1,000 
31,000 

1,000 
81.000 

1,000 
31,000 

1,000 

81,000 

1,000 
81,000 

1,000 
81,000 

1,000 
31,000 

1,000 
81.000 

1,000 


31,000 

1,000 

81,000 


.1806 
.1478 
.1810 
.1471 
.1809 
.1478 
.1810 

.un 

.1815 
.1475 

.1785 
.1447 
.1785 
.1447 
.1784 
.1446 
.1784 
.1443 
.1784 
.1444 

.1785 
.14U 
.1735 
.1408 
.1735 
.1405 
.1733 
.1403 
.1781 
.1400 

.1680 
.1856 
.1678 
.1852 
.1679 
.1352 
.1677 
.1850 
.1672 
.1349 


Beeted  fifteen  hoais. 


.0688 

.0887 

.0889 

.0888 

.0986 

.0887 

.0389 

.0344 

.0940 

.0888 
.0887 

.0888 

"■".'oiiS'" 

.0888 

.0888 

.9841 

.0341 

.0940 

.0824 

.0824 

.0837 

.0327 

.0880 

.0828 

.9880 

.0328 

.0881 

.0825 

.0328 

.0986 

.0327 

.0827 

.0825 

.0937 

.0322 

.0883 

u,m,m 


2^541^  Ml 


nwi,m 


27,«^«M 


1491 
1175 
1490 


.9915 


.0316 
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No.,1296— Continuod., 


(d 


r.). 


Applied  loads. 


TotoL 


88 


800 

24,800 
800 

24»800 
800 

24,800 
800 


24,800 

800 
24»800 

800 
24*800 

800 
2^800 

800 
24,800 

800 


Per  square 
Incoi. 


Poundt. 

1.000 
31,000 

1,000 
31,000 

1,000 
31,000 

1,000 


Elongation. 


Dlfbrenoes. 


Ineh. 
.1174 
.1490 
.1178 
.1490 
.1172 
.1489 
.1173 


1 

Aeoend* 
ing. 

Daacend- 

ing. 

Inek, 

Inch. 
«0318 

.0318 

•  •  •  •            *  • 

.0314 

.0314 

.0318 

.0317 

.0818 

Mean. 


Ineh, 
.0318 


Moduliuof 
elaatlcitj. 


Pounds, 
28^481,000 


Klerometer  re-ae(  and  obeervatlons  taken. 


31,000 

1,000 
31,000 

1,008 
31,000 

1,000 
31,000 

1,000 
31,000 

1,008 


.1478 
.1182 
.1472 
.1183 
.1472 
.1183 
.1471 
.1184 
.1473 
.1182 


.0810 


.0311 


,0308 

'o3n' 


.0389 

Voiw" 
'.'osio' 


29|,]2i^800 


Na  1297, 
Marks,  >^ 
Diameter,  1''.0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  30^^ 


Teinpera> 
tore 

Applied  loadp. 

Elongation. 

Diffcrenoea. 

4 

Modalns  of 

ela^tloity. 

E. 

Total. 

Peraquaca 
inoh. 

AaoeBd. 
ing. 

Deeoend- 
ing. 

Mean. 

88 
185 
280 

P<nmdt. 
2i800 

800 
24.800 

800 

aisoo 

800 
24,880 

H800 
808 

24,800 
80O 

24,808 

800 

24,808 
800 

2i.aoii 

800 
24,800 

808 
24,800 

800 

P0Hnd9, 

8^,000 
1,008 

31,  (HW 
1.000 

8i,o6o 

1.000 
31,000 

1,000 
81,000 

1.000 

81,000 

1,008 

81,000 

tooo 

81.008 
1,000 

31,080 
1,000 

31,008 
1,000 

3t000 
1,000 

31,000 
1,000 

81,000 
1,000 

.0811 
.Oill 
.0513 
.0310 
.0813 
.0212 
.0il3 
.0211 
.0^14 
.0908 

.0821 
.0881 
.0820 
.8308 
.0821 
.0803 
.0828 
.0310 
.0821 
.0087 

.0893 
.8875 

.0378 
.0700 
.0379 
.0702 
.0880 

Inch.' 

Ineh, 

ItkOht 

.0308 
.0818 

.0822 

P9undB, 

281801,000 

28^481,000 
27,968^000 

.0300 

.0302 

.0303 

.0808 

.0301 

.0301 

.0308 

.0803 

.0308 

.0398 

•  •  •               •  ■  * 

.0314 

.0319 
.0315 

.0318 

.0320 
.0811 

.0318 

.0314 

.  0318 

.0324 

.0323 
"■"."032i* 

.0324 

.0323 

.0322 

862 
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No.  1297— Continued. 


Tempera- 
tare 


nees 
inr.}* 


290 


31S 


866 


405 


476 


400 


68 


Applied  loftda. 


ToUl. 


Potmdi. 

24,800 

800 

24^800 

800 
24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 

24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 

24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 
24,800 

600 

24,800 

800 
24,800 

800 
24^800 

800 
24,800 

800 
24,800 

800 

24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 
24,800 

800 

24,800 

800 
24800 

800 
24,800 

800 
24,800 

800 
24,800 

800 


Per  sqaare 
inoa. 


Pounds. 

31,000 

1,000 

31,000 

1,000 
81,000 

1,000 
81,000 

1,000 
31.000 

1,000 
31,000 

1,000 

81,000 

1.000 
81,000 

1,000 
31,000 

1,000 
81,000 

1,000 
31.000 

1,000 

31,000 

1,000 

31,000 

'    1,000 

31,000 

1,000 
31,000 

1,000 
31,000 

1,000 

81,000 

1,000 
81,000 

1,000 
81.000 

1,000 
81,000 

1,000 
81,000 

1,000 

31,000 

1,000 
31,000 

1,000 
81,000 

1,000 
81,000 

1,000 
»  81,000 

1,000 

81,000 

1,000 
31,000 

1,000 
31,000 

1,000 
81,000 

1,000 
31,000 

1,000 


Elongation. 


Jneh. 
.0702 
.0381 

.0740 
.0430 
.0762 
.0430 
.0752 
.0432 
.0755 
.0436 
.0756 
.0434 

.0784 
.0457 
.0780 
.0164 
.0792 
.0462 
.0791 
.0468 
.0797 
.0465 

.0824 
.0496 
.0825 
.0498 
.0827 
.0409 
.0827 
.0503 
.0828 
.0600 

.0048 
.0628 
.0951 
.0626 
.0953 
.0631 
.0954 
.0628 
.0957 
.0632 


.0572 
.0893 
.0568 
.0889 
.0566 
.0887 
.0565 
.0883 
.0562 

.0507 
.0285 
.0594 
.0286 
.0505 
.0285 
.0593 
.0288 
.0600 
.0287 


Diffeienoee. 


Ascend- 
ing. 


Inch. 
.0322 


03:^ 
0322' 


0323 
'0320' 


.0332 
V0628" 


.0320 

'J6j29" 


.0329 
.0329" 


.0328 
".'03M;' 


.0827 
V0323' 
".0329" 


.0321 
'.'632i" 


.0321 

'.'oils' 


.0309 
".'0369' 


.0808 


Descend- 
ing. 


Inch, 

".'(mi 


0319 
0322' 


0320 

'dsio' 
"0322' 


0327 
'0325' 


,0300 
0323' 
'6332' 


,0328 
"0327' 


,0328 
0324* 
'0328* 


.0325 
'.'0325' 


.0322 

".'owi' 

'.'0325' 


,0321 
'0326* 


.0323 
.0322 
.'082i' 


.0312 
'.'63O8' 


.0310 
,0305 


,0313 


Mean. 


Modnlos  of 

elaatid^ 

£. 


Inch. 


0321 


0825 


,0327 


0321 


T'iDUIldt. 


28.037,IM 


27,092.000 


27,5S3;0M 


27.608^010 


28^087.010 


sumM 
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Steel. 

No.  1281. 

Marks,  g^. 
Diameter,  1''.0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  30'^ 


Tempers' 

ture 

(deinwee 

Fahr.). 


80 


12S 


aoo 


2S0 


300 


350 


Applied  loeds. 


ToUL 


Pound*. 

800 
32,800 

800 
32,800 

800 
32,800 

800 
32,800 

800 
82,800 

800 

800 
32,800 

8  0 
32,800 

800 
32,800 

800 
32,800 

800 
32,800 

800 

800 
32,800 

800 
82,800 

800 
82,800 

800 
32,800 

800 
82.tX)0 

800 

800 
32,800 

800 
32,800 

800 
82,800 

800 
32,800 

800 
32,800 

800 

800 
32,800 

800 
32,800 

800 
32,800 

800 
32,800 

800 
32,800 

800 

800 
82,800 

800 
32.800 

800 
32,800 

600 
82,800 


PerMoare 
Inon. 


Poundi. 

1,000 
41,000 

1,000 
41.000 

1,000 
41,000 

1,000 
41.000 

1,000 
41,000 

1,000 

1,000 
41.000 

1,000 
41,0  0 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 

1,000 
41,000 

1,000 
41,000 

1. 000 
41,000 

1,000 
41,000 

1,000 

41,000 

.     1,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 

1.000 
41,000 

1,000 
41.000 

1,000 
41,000 

1,000 
41, 000 

1,C00 
41,000 

1,000 

1.000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 


ElangAtioiL 


Inch. 
.0824 
.1034 
.0628 
.1033 
.0825 
.1024 
.0028 
.1034 
.0623 
.1034 
.0628 

.0557 
.0062 
.0558 
.0067 
.0561 
.0065 
.0561 
.0070 
.0551 
.0974 
.0568 

.0483 
.0883 
.0472 
.0877 
.0468 
.0880 
.0464 
.0873 
.0464 
.0868 
.0458 

.0605 
.0010 
.  0505 
.0010 
.0503 
.0000 
.0500 
.0010 
.0405 
.0008 
.0490 

.0521 
.0945 
.0520 
.0042 
.0512 
.0925 
.0503 
.0915 
.0490 
.0907 
.0185 

.0518 
.0910 
.0487 
.0903 
.0472 
.0897 
.0463 
.0885 


dfbreDces. 


Aacend- 
Sag. 


Inch. 


.0406 

.0406 

'".'6408*' 

.0399 

.0306 

.0406 

.0411 

.0411 

.0400 

.0405 


.0406 


.0410 


.0413 


.0422 
.0413' 


.0412 
.0417' 


.0416 

.0425" 

'.'6122' 


Deeoend- 
Ing. 


Inch, 


.0404 

.0409 

".0404  " 

.0406 

.0404 

.0409 

■ 

.0410 

.0423 

.0406 

.0411 

.0405 

.0409 

.0412 

.0416 

.0400 

.0409 

.0404 

.0410 


.0414 
'.'6407' 


.0400 

".'oiii' 
".oiia" 


.0426 

.6436' 


.0422 

.0426' 

.0422' 


.0432 

.6431' 

.0434' 


Mean. 


Ineh, 


.0406 


.0400 


0400 


.0411 


.0421 


.0426 


Modnlns  of 

elaatioity 

B. 


Poundt. 


29,630,000 


29,337,000 


20,337,000 


29,107,000 


28,604,000 


28,160,000 
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Ko.  1281— CoDtiDoed. 


lemprn- 
tnr« 

ApplMload^ 

■   DURmoH* 

ToUL 

"IX" 

ElODgMloD. 

A>H>«iiA- 

lug. 

Mmb. 

PwuU. 

.ts 

1,000 

1,000 

41.000 

l.OM 

4i:w» 

1,000 

ilooo 

*IM 
tlloDO 

li 

ilooo 

11,000 

iS 
AZ 

1,000 

/«*. 

/•<*. 

.mi 

.0t*l 

27,714,** 
«,«l,»lt 

82.800 

tsu 

0»» 

OBOO 

wa 

04M 

0*07 

D«as 

04W 
D4M 

a 

i 

.0t2» 

.04M 

32.M0 

.0130 

"".'oiai' 

as,  MM 

.0«S 

"■Z 

.0417 

.0133 

"iS 

.0411 

.*44S 

■^s 

.M» 

.•441 

a.'.eoo 

.0441 

B^m 

.043J 

.0440 

32,800 

.0433 

.0t4> 

.om 

.otu 

.MX 

.D4W 

ITa  1298. 
Marks,  ^ 
Diameter,  l".OO02. 
Sectional  area,  .SO'square  iooh. 
Gaoged  length,  30". 


ApplMlo^         1 

tOoB. 

DUbrsDOM. 

Hodmloarf 

ToUl. 

XlODg 

AwtBd- 
ing. 

lag- 

Ilau. 

lU 

'"■I!! 

32,800 
800 

32.800 
800 

32,300 
800 

Pnmd..            Jt* 

41,00« 

.i:S 

l-MJ 

i:ooo 
'tS 

41,000 
41,000 

1,000 

i!hm 

41.000 

ilooo 

A. 
0711 
•31 

07S 

0313 

0313 

S 
1 

0373 
0783 

Jiuk. 

J**. 

J«*. 
.0106 

»*0M,«» 

ai6M,«» 

.0400 

.B3n 

■".MB"' 

.0337 

.0401 

.03S> 

.0380 

.t3ag 

.osai 

.0*04 

.0403 

.0406 

.DiOS 

".■040«' 

■■:64io' 

.0403 

"''iios' 

.0407 

TESTS   OF   IRON,    STEEL,    AKD   OTHER   MATERIALS. 


865 


No.  1298— Gontinaed. 


(d 


.). 


210 


485 


410 


Ap^ed  loada. 


ToteL 


32»800 

800 
82,000 

800 
32,800 

800 
88,800 

80O 
32,800 

800 

82,800 
800 

82.800 
80O 

82.800 

800 

82,800 


32,800 
800 

82,800 

800 

82,800 


82,800 
800 

82.800 
800 

88,800 
800 

32,800 
800 


800 

82.000 
000 

82,800 
80O 

82,800 


32,800 

800 
82,800 

800 
82,800 

800 
82,800 

800 
82.800 

800 


82,800 

800 
32,800 

800 
82,800 

800 
82,800 

800 

82,800 
800 

32,800 
800 

88,800 
800 

82,800 


82;  800 
800 


Peraqiiftre 
inon. 


41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41.000 

1.000 
41,000 

1,000 

41,000 

1,000 
41,000 

1,000 
4t,000 

1.000 
41,000 

1,000 
41.000 

1,000 

41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 

41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 

41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 

41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

tooo 

41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 


TM4yg*t*"W- 


Ineh, 


.0410 
.0825 
.0416 
.0687 
.0400 
.0826 
.0418 
.0830 
.0418 


.04S6 
.0870 
.0401 
.0874 
.0450 
.0877 
.0467 


.0405 

.0012 
.0488 
.0014 
.0408 
.0818 
.0498 
.0020 
.0400 
.0020 
.0601 

'.1024 
.0006 
.1080 
.0010 
.1085 
.0007 
.1088 
.0611 
.1089 
.0010 

.1000 
.0068 
.1090 
.0074 
.1108 
.0677 
.1104 
.0070 
.1100 
.0679 

.1041 
.0611 
.1088 
.0610 
.1006 
.0610 
.1027 
.0008 
.1010 
.0604 


.0029 
.0600 
.0027 
.0608 
.0084 
.0504 
.0019 
.0600 


DiflbrmoM. 


Asoend- 
ing. 


Deaoend- 
ing. 


Inch. 

JfMft. 

.0410 

.0416 

.0410 

.0412 

.0418 

.0416 

.0407 

.oiii' 

.oiii* 

.0408 

.0415 

.0400 

.0413 

.0415 

.0418 

"."0423" 

.0420 

•■«...  •• 

.0415 

.0419 

.0421 

'.'6420 
*"'.'0424* 

•  ••■ • •   •  * • 

.0424 

.0416 
'".'0424' 

.0419 

.0416 

.0422 
'".'0426* 

"".'0426" 

.0428 

.0431 

*.'0427' 

.0428 

.0429 

.0427 

.0433 

"'^0428 

.0422 

.0425 

.0487 

""0486*" 

.0425 
.0430 

'.0427 

.0480 

.0428 

.0426 

"'.'oJi?" 

.0426 

.0424 

.0416 

.0425 

.0420 

.0423 

"10421 

.0423 

.0419 

.0416 

.0480 

.0415 

.0413 

Keui. 


Ineh, 


.0412 


.0415 


.0421 


.0425 


.0427 


.0484 


.0419 


ICodnlnsof 

eUfltlfiity 

B. 


20,126,000 


28,916,000 


28,504,000  I 


28,285^000 


28,103,000 


28,802,000 


28,040,000 


HtBx.16 B6 


866 
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Steel. 
No.  1299. 

Marks,  ^ 

Diameter,  r'.0092. 

Sectional  area,  80  square  inch. 

Gauged  length,  30"'. 


toxe 
(degreM 


74 


130 


Applied  loAda. 


ToUl. 


Poundt, 
32,800 

800 
82,800 

800 
82.800 

800 
82,800 

800 
82,800 

800 

82,800 
800 

82,800 
800 

32,800 


38^800 
800 

82,800 
80O 

82;  800 
800 

32,800 
800 

32,800 
800 

32,800 


82,800 
800 

8^800 

600 
88;800 

800 
82,800 

800 
82,800 

800 
82,800 

800 

83,800 

800 
82,800 

800 
32,800 

800 
82,800 

800 
82,800 

800 

82^800 

800 
82.800 

800 
82,800 

800 
8^800 

800 
32,800 

800 


PerBon 
inoii. 


Poundt. 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41.000 

1,000 

41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1.000 

41,000 

1.000 
41.000 

1,000 
41,000 

1.000 
41,000 

1.000 
41,000 

1,000 


41, 

1.000 
41.000 

1,000 
41.000 

1.000 
41,000 

1,000 
41,000 

1,000 

41,000 

1.000 
41,000 

1.000 
41.000 

1.000 
41,000 

1,000 
41.000 

1,000 

41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
4LO0O 

1,000 


EloDgfttion. 


Ineh, 
.0058 


.0068 

.0256 
.0056 
.0256 
.0654 

.0254 
.0056 
.0266 

.0776 
.0867 
.0778 
.0365 
.0780 
.0878 
.0786 
.0876 
.0780 
.0876 

.0804 

.0456. 

.0864 

.0454 

.0876 

.0460 

.0870 

.0408 

.0871 


.0540 

.0050 
.0648 

.0962 
.0548 


.0652 
.0970 
.0562 

.1046 
.0628 
.1056 
.0638 
.1007 
.0648 
.1072 
.0648 
.1078 
.0649 

.0706 
.0353 
.0700 
.0361 
.0764 
.0854 
.0766 
.0854 
,.0700 
.0856 


Aooend- 
ing. 


Inch. 


,0406 
'0406' 


,0306 

'oioi' 


.0406 

Voiis" 


.0418 
'.'6406' 


0409 
'0421* 


.0410 

'oios' 


0419 


,0419 

'mis' 
iiii' 


.0432 


.0429 

.0429" 

'.'0424' 


.0413 


0413 

oiii' 


,0418 


Deaoead- 
ing. 


Ineh, 

".'oioo" 


0403 
0399* 


0400 
'0400' 


.0408 
V04O7' 


.0408 

".'oiio" 

B   «  ■  V    «     a    ■ 

.0406 


'0409 

iiib' 


0416 

"6407' 

0412 


0410 
0416* 


0414 
,0414' 

'iiii' 


0422 

'Hi? 


0424 
'6423' 
'0424* 


.0413 
.0416' 


,0410 

oiii' 


,0411 


Indt. 


.0402 


04U 


0417 


0425 


.0412 


Mbdolosof 

elMtici^ 

£. 


29^  861,  m 


20,411,080 


29, 197.  HI 


28^777.001 


20l2IO;OiO 


2gi,mMo 
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Steel. 

No.  1300. 

Marks,  750 
Diameter,  r'.0092. 
SectJonal  area,  '^80  square  ittoh. 
Ganged  length,  30^^ 


.). 


76 


210 


SOO 


MO 


470 


Applied  liMidt. 


TotftL 


PmmdM. 
40,800 

800 
40,800 

800 
40,800 

800 
40,800 

800 
40,800 

800 

40,800 

800 
40,800 

800 
40,800 

800 
40,800 

800 
40,800 

800 


Persqvan 
inon. 


Found*. 
61,000 

1,000 
51,000 

1,000 
51,000 

1,000 
61,000 

1.000 
51.000 

1,000 

51,000 

1,000 
61,000 

1,000 
61,000 

1,000 
51,000 

1,000 
51,000 
•  1.000 


40^800 

51,000 

800 

1,000 

40,800 

51,000 

800 

1,000 

40,800 

61,000 

800 

1,000 

40.  SCO 

51,000 

800 

1,000 

40,800 

51.000 

800 

1,000 

40,800 

•61,000 

800 

1,000 

40,800 

51,000 

800 

1,000 

40,800 

51,000 

800 

1,000 

40,800 

51.000 

800 

1,000 

40,800 

51,000 

800 

1,000 

40,800 

51,000 

800 

1,000 

40,800 

51,000 

800 

1,000 

40,800 

61,000 

800 

1.000 

40^800 

51.000 

800 

1,000 

40,800 

51,000 

800 

1,000 

BlongatioA. 


Ascend- 
ing. 


Inch. 
.0750 
.0251 
.0756 
.0251 
.0756 
.0261 
.0757 
.0253 
.0766 
.0255 

.0875 
.0861 
.0877 
.0361 
.0882 
.0368 
.0882 
.0366 
.0881 
.0866 

.0038 
.0420 
.0047 
.0423 
.0046 
.04>8 
.0061 
.0432 
.0056 
.0484 

.1017 
.0480 
.1023 
.0508 
.1031 
.0506 
.1037 
.0507 
.1040 
.0618 

.1079 
.0551 
.1003 
.0650 
.1006 
.0568 
.1100 
.0667 
.1108 
.0668 


Ineh. 


.0506 
.'O6O6' 


.0506 

'.oioi' 


0616 
"6521* 


0514 

ohii' 


.0527 
.0523" 


.0623 

Vdsii' 


.0633 


Deaoead- 

ing. 


IndL 
'.'06O5' 


.0606 
'0506* 


0500 

'oooi' 


.0614 


.0616 

Voiii" 


.0516 

".iiih' 


0518 


0510 


0522 


0527 


0520 


0685 


,0524 

I 

0518  • 


.0528 

.0526 

.0532 

.0530 

.0583 

.0527 

.0542' 

.0628 

*  .0539' 

.0534 

.0585 

.0537 

.0633 

.0636 

Mean. 


Inch. 


0506 


,0516 


0522 


0528 


Modnlas  of 

elaatioity. 
E. 


Povndt. 


20, 703, 000 


29, 070, 000 


28,736,000  ; 


28, 400, 000 


0535 


28,  u;i7, 000 
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Steel 

No.  1301. 

Marks,  7^ 
Diameter,  1".0092. 
Sectional  area,  .80  square  inoh. 
Oaoged  leugtb,  30^'. 


Tempera- 

Applied  lundB. 

Btongatton. 

DHtmrmtm. 

ModDtniof 

tare 

(decrees 
Fi&r.). 

Total. 

PerBonace 
inen. 

Aeoend- 
ing. 

Deeceiid> 
log. 

Mean. 

elasiidtj 
E. 

80 

Poundi. 
40,800 

800 
40,800 

800 
40,800 

800 
40,800 

800 
40,800 

800 

40,800 

800 
40,000 

800 
46^800 

800 
40,800 

800 
40,800 

800 

40,800 

800 
40,800 

600 
40,800 

800 
40,800 

800 
40,800 

800 

40,800 

800 
40.800 

800 
40.800 

800 
40,800 

800 
40,800 

800 

40,800 

800 
40,800 

800 
40.800 

800 
40,000 

800 
40,800 

800 

PiMIIMb. 
51.000 

1,000 
61,000 

1,000 
51,000 

1.000 
51,000 

1,000 
61,000 

1,000 

51,000  . 

1,000 
51,000 

1,000 
51,000 

1,000 
61,000 

1,000 
61,000 

1,000 

51,000 

1,000 
51,000 

1.000 
61.000    . 

1,000 
61.000 

1,000 
51,000 

1.000 

61,000 
1,000 

61.000 
1.000 

51.000 

:.ooo 

51.000 
1,000 

51.000 
1,000 

61,000 

1,000 
51,000 

1.000 
51.000 

1,000 
61,000 

1,000 
61,000 

1.000 

.0740 
.0242 
.0740 
.0246 
.0740 
.0242 
.0748 
.0242 
.0738 
.0242 

.0638 
.0336 
.0646 
.0348 
.0882 
.0346 
.0860 
.0348 
.0661 
.0348 

.0018 
.0404 
.0026 
.0410 
^             .0080 
.0418 
.0682 
.0417 
.0808 
.0420 

.1008 
.0486 
.1018 
.0488 
.1017 
.0488 
.1017 
.0480 
.1018 
.0481 

.1008 
.0576 
.1107 
.0580 
.1118 
.0586 
.1110 
.0580 
.1120 
.0680 

Jneh. 

IndL 

Inch. 
.0408 

.0509 

Fmind*. 

"."oiM* 

.0486 

.0486 

30,120,000 

.0485 

.0488 

.0501 

.0501 

.0487 

.0497 
"  .0503*" 

200 

"'.0508" 

.0602 

.0508 

.0507 

".wii" 

28.470,000 

.0616 

.0518 

.d6i2** 

. 

800 

.0515 

.0522 
"*Vd526  ' 

.0516 

.0512 

.0517    '       28,014.000 

.0514 

/ms 

.0621 

.0618 

400 

'^0628 

1 

.0528 

1 

.0526 

.0628 

".0526     !               OS^              9RMSLMi 

.0520 

1 

" 

.0627 

.0526 

........  . 

.0528 

470 

1 

.0623 

.0632 

! 

.0527 

.0530 

.0683 

.0527 

2&,m,v» 

.0638 

.0530 

.0531 

1 

.0580 

1 

- 
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Steel 

No.  1280. 

Marks,  ^ 

Diameter,  .1''0092. 

Sectional  area,  .80  square  inch. 

Ganged  length,  30.'' 


Tempera- 
tore 
(deirrees 
Fahr.). 


.  80 


80 


115 


200 


2S0 


800 


366 


Applied  loads. 


TotaL 


Paundt. 

800 
16,800 

800 
16,800 

800 
16^800 

800 
16,800 

800 

800 
32,800 

800 
32,000 

80O 
82,000 

800 

800 
32,80() 

800 
32,800 

800 
32,800 

8U0 
32,000 

800 

800 
32,8';0 

800 
32,800 

800 
82,800 

800 
82,800 

80O 

800 
32,800 

800 
32,800 

800 
32,800 

800 
82,800 

800 

800 
32,8u0 

800 
32,800 

800 
32,800 

800 
32,800 

800 

800 
82,800 

800 
82,800 

800 
82,800 

800 


Persqiiare 
inco. 


Pounds. 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 
21,000 

1,000 

1.000 
41.000 

1.000 
41,000 

1,000 
41,000 

1,000 

1,000 
41,000 

1,000 
41.000 

1.000 
4L,000 

1,000 
41.000 

1,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41.000 

1,000 

1.000 
41,000 

1,000 
41,000 

1.000 
41,000 

1,000 
41,000 

1,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1.000 
41,000 

1,000 

1.000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 


Elongation. 


Inch. 
.0374 
.0588 
.0871 
.0585 
.0382 
.0587 
.0384 
.0587 
.0383 

.0384 
.0704 
.0387 
.0790 
.0388 
.0705 
.0387 

.0350 
.0787 
.0375 
.0786 
.0380 
.0706 
.0386 
.0795 
.0886 

.0294 
.0703 
.0288 
.0096 
.0277 
.0600 
.0272 
.0691 
.0274 

.0314 
.0787 
.0312 
.0733 
.0311 
.0726 
.0305 
.0723 
.0301 

.,0438 
.V)860 
.0428 
.0845 
.0418 
.0840 
.0412 
.0830 
.0401 

.0445 
.0665 
.0433 
.0860 
.0426 
0850 
.0415 


DilferenoeB. 


Ancend- 
ing. 


Ineh, 


.0214 
.0205" 


.0208 


0412 


0412 


.0111 

.6413' 

.0469' 


Dencend- 
ing. 


Inch. 


.0415 

".mi' 
'.oiii' 


.0421 

".'oiis' 
.oils" 


.0417 
'.'6422" 

Voiis" 


.0427 
■.'6430" 


Moan. 


Inch. 


Modulna  of 
elaotfoity 


.0212 


Pounds, 


.0203 
V02O8' 


0206    !      29.126,000 


0204.  ; 


0407 


,0416 
[0408' 


,0411 


29,197,000 


.0412 

'.moo' 

*  ■  •  ■ 

.0407 

'.'oioo" 


0410 


29,268,000 


.0420 
'*642i' 

".'oils' 
'.'6417' 


0418  28,708,000 


.0425 
'.'0422" 


.0421 


.0421 
V6422" 


.0432 
■.'6427' 
'.'6428' 
'.'6429' 


.0432 


.0434 
'644i' 


.0425 


.0431 


28,504,000 


28,235,000 


27,842,000 


870 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  128(V— Coutiiiaed. 


Tempera- 
ture 

1 

'        Applied  loidfl. 

BloDsation. 

DUEbnuom. 

Modulus  of 

elastlef^ 

1 

Total. 

Persaoare 
inon. 

Aaoend- 
tog. 

Deeoend- 
ing. 

Men. 

866 

400 

466 

JblMldff. 

82;  800 
800 

82,000 
800 

800 
82,800 

800 
82,800 

800 
82,800 

800 
82,800 

800 
82,800 

800 

80O 

81;  000 

800 
82,800 

800 
82,800 

800 
82;  800 

800 
32,800 

800 
61,000 

PMMMb. 

41,000 
1,600 

41,000 
1.000 

1,000 
41,000 

1,000 
.     41,000 

1,000 
41,000 

1,000 
41,000 

1,000 
41,000 

1,000 

1,000 
41,000 

1,000 
41,000 

1,006 
41,000 

1.000 
41.000 

1,000 
41,000 

1,000 
63,780 

JfMJL 

.0837 
.0406 
.0827 
.0682 

.6816 
.1882 

.1816 
.0877 
.1800 
.0664 
.1286 
.0848 
.1274 
.6687 

.0667 
.1001 
.0066 
.1076 
.0688 
.1060 
.0624 
.1044 
.0606 
.1096 
.0682 

JiMk. 
.0422 

.6482 

Imek. 
.0481 

1 

.0422 

.6«» 

.0488 

.0421 

.0488 

.6428 

"Voiii' 

.0486 

37,84^010 

.0488 

1 

1 

.0486 

1 

1 

.0487 

.0486 

.0421 

.0488 

.0422 

.6486 

.6482 

ST.  778;  000 

.0420 

.0488 

1 

.0480 

•  VInw 

Oast  gun  iron, 

No.  1335. 
Mark,  1. 

Diameter,  1".129. 
Sectional  area,  1.  square  inch. 
Ganged  length,  30". 


Tempera- 
toze 

Applied  loads. 

Elongation. 

Dtthrama. 

ModnlMof 

elMttoity. 

E. 

TotaL 

Per  square 

IXLOIl. 

Aaoend- 
isg. 

Deeoend^ 

Mean. 

82 
170 

Pwmdi. 
1,000 
5.000 

Pouma§. 
1,000 

ft  OOA 

Ineh. 

a 

.0077 
Ol 

.0184 
.0012 
.0824 
.0088 
.6488 
.0082 
.0160 
.0266 
.0876 
.0080 

.0466 
.0164 

.0464 

• 

JfMft. 

Jnck. 

JfMft. 

PoMmdi. 
Initielload. 

1,000              1,000 
la  000          10.  nno 

1.000 
16,000  . 

1,000 
18,000 

1,000 

6,000 
10,000 
16.000 

1.000 

16,000 

1,000 

16^000 

1,000 
16^000 

1.000 
18,000 

1.000 

6,000 
10,000 
16,000 

1,000 

16,000 

1,000 

16^000 

1 

.0078 
.0106 
.0106 
.0280 

H48i;ooo 

.0202 

.0800 

TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 
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No.  1335— Gontinned. 


XoinporA' 
tare 


Applied  leada 


170 


870 


472 


350 


168 


82 


Total. 


1,000 

Ifi^OOO 

1,000 

l^ooo 

1,000 

16.000 

1,000 

IS^OOO 

1,000 
16,000 

1. 000 
16,000 

1,000 
15,000 

1,000 
16,000 

1,000 

16^000 
1,000 

l^ooo 

1,000 
16^000 

1,000 
15,000 

1,000 
16.000 

1,000 

16,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1.000 

15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15.000 

1,000 

15,000 

1.000 
15,000 

1.000 
16,000 

1,000 
16,000 

1,000 
15.000 

1,000 

16,000 

1,000 
15,000 

1,000 
15,000 

1,000 
16,000 

1,000 
15,000 

1,000 


Per  aouare 
incn. 


Poundt. 

1,000 
16,000 

1,000 
16,000 

1,000 
16,000 

1,000 

15^000 

1.000 
15,000 

1.000 
15,000 

1.000 
15,000 

1.000 
15,000 

1,000 

16^000 

1,000 
15^000 

1,000 
15,000 

1,000 
15^000 

1.000 
15.000 

1.000 

15,000 

1,000 
16,000 

1,000 
15^000 

1,000 
15,000 

1,000 
16^600 

1,000 

15^000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 

15.000 

1.000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15.000 

1,000 

15,000 

1.000 
15, 000 

1.000 
15,000 

1,000 
16,000 

1,000 
15,000 

1,000 


Eionsation. 


Inch. 
.0108 
.0406 
.0168 
.0406 
.0171 
.0470 
.0174 

.0616 
.0217 
.0622 
.0228 
.0520 
.0230 
.0530 
.0238 
.0637 
.0237 

.0802 
.0306 
.0011 
.0312 
.0018 
.0318 
.0618 
.0314 
.0618 
.0311 

.0066 
.0378 
.0074 
.0373 
.0674 
.0376 
.0082 
.0381 
.0086 
.0884 

.0604 
.0283 
.0590 
.0204 
.0580 
.0204 
.0502 
.0291 
.0508 
.0293 

.0458 
.0167 
.0456 
.0167 
.0454 
.0163 
.0455 
.0162 
.0451 
.0162 

.0378 
.0093 
.0378 
.0091 
.0379 
.0092 
.0878 
.0004 
.0383 
.0094 


DUTexenoee. 


Ascend' 
lug. 


Ineh. 


DeBoend- 
ing. 


0289 
0287* 


0292 
0289' 


.0285 
'.'6288' 
'.0288' 
.    .0289' 


IndL 
.0206 


Mean. 


.  vtmt 

.0287 

.0297 

.0204 

.0290 

.0290 

.0288 

.0805 

.0200 

.0806 

.0209 

.0806 

.0808 

.0804 

.0800*" 

.0297 

.0800 

.0200' 

.0301 

.0800 

.0806 

.0304 

.0804 

.0804 

.0202 

.0301 

.0801 

.0301 

.0290 

.0307 

.0301 

.0806 

.0802 

.0801 

.0287 

.0880 

.0295 

"".'0205' 

.0298 

''."0302" 

.0301 

.0300 


.0291 


.0291 
".'0293' 
'.'0289' 


.0285 
'.0287' 


.0287 

'.'0284' 

.'0289' 


JimA. 


.0290 


0802 


,0801 


.0290 


.0287 


ModnliM  of 

elaetieity 

B. 


Poundi. 


HI881OOO 


18,007,000 


18,907,000 


18,068,000 


14,094,000 


14,483,000 


14,684,000 
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Oast  gun  iron. 


Ko.  1336. 


Marks,  2. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Oaaged  length,  30'^ 


Tempera- 
ture 
(degree* 
P^hr.). 


475 


Applied  loeds. 


TeUl. 


1,000 
6,000 
1,000 

10,000 
1,000 

16^000 
1,000 

Ifl^OOO 
1,000 

19,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15^000 

1,000 
15^000 

1,000 

15^000 

1,000 
16,000 

1,000 
16b  000 

1.000 
15,000 

1,000 
16b  000 

1,000 

15,000 

1,000 
16b  000 

1,000 
1^000 

1,000 
15b  000 

1,000 

liooo 

1,000 

15^000 

1,000 
15,000 

1,000 
15,000 

1,000 
15b  000 

1,000 
16,000 

1,000 


Per  squere 


Pounds, 
1,000 
6,000 
1,000 

10,000 
1,000 

15^000 
1,000 

18,000 
1,00» 

16b  000 

1,000 
16,000 

1,000 
15.000 

1,000 
15,000 

1,000 
16,000 

1,000 

15b  000 

1,000 
15,000 

1,000 
16,000 

1,000 
16,000 

1,000 
16,000 
'1.000 

15b  000 

1,000 
15,000 

1,000 
15,000 

1,000 
16,000 

1,000 
16,000 

1,000 

16,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
16,000 

1,000 


Slongation. 


Inch. 

0. 
.0072 

a 

.0182 
.0009 


.0087 
.0440 
.0082 

.0M7 
.0076 


.0070 
.0800 
.0080 
.0870 
.0080 
.0372 
.0082 

.0480 

.0190 
.0400 
.0106 
.0408 
.0198 
.0499 
.0199 
.0604 
.0200 

.0684 
.0288 
.0588 
.0288 
.0587 
.0287 
.0691 
.0291 
.0593 
.0296 


DiflSBrenoee. 


.0382 
.0690 
.0885 
.0695  I 
.0382  ! 
.0694  I 
.0884  I 
.0097  I 
.0882    i 


Aeoend- 
Ing. 

Dencend- 
Ing. 

0. 

0. 

**■**•"•" 

.'•'-•' \» 

.0291 

.0190 

.0290 

.0293 

.02B0 

.0200 

.0290 

.0292 

.0290 

■ 

.0800 

.0300 

".oioi' 

.0296 

"Voioi"' 

.0305' 

.0300 

".oabo* 

.0804 

.0296 

.0800 

.0300 

.0299 

.0300 

"■".oiob" 

.0804 

.0802 

.0208 

.0310 
".0305  * 

.0308 

.mo 

.0318 

.0312 

.0310 

.0813 

.diis"' 

ICean. 


Modnlua  oi 
elaeticitv 


.0201 


InitJAlhwd. 


1 


14, 434,  Ml   ' 


,0301 


13,953.000 


oaoo 


14,000,QCO 


.0311 


13,505^000 


final  leadings  tiiken  twenty-four  boon  after  the  readings  under  the  maxlmnm  tempemtore^  479^- 


82 


16.000 

1,000 
16,000 

1,000 
16,000 

1,000 
16,000 

1,000 
1^000 

1,000 


15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
15, 000 

1,000 


.0848 

.0062 

.0343 

.0063 

.0344 

.0062 

.0845. 

.0062 

.0346 

.0063 


.0281 

.0281 

.0280 

.0281 

.0282 
"*"."0288'* 

.0283 

.0284 

.0288 

14.  m.  000 


z 


\ 
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Oast  gun  iron. 


No.  1337. 


Marks,  3. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  30". 


Tempen* 
tnra 

Applied  iMids. 

Bkmgatioii. 

Diflbraioes. 

Modnliia  of 

elaatiolty 

Total 

PerBqnsro 

Aaoend- 
ing. 

Desoend- 

iof. 

HMD. 

486 
480 

• 

880 

sao 

70 

PmnmU. 

1,000 
6,000 
1,000 

10,000 
1,000 

16,000 
1.000 

18,000 
1,000 

16,000 
1,000 

l^ooo 

1,000 
15,000 

1,000 
16,000 

1.000 
16,000 

1,000 

16,000 

1,000 
U,000 

1,000 
16,000 

1,000 
15,000 

1,000 
16^000 

1,000 
15,000 

1,000 

15,000 

1,000 
16.000 

1,000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 

16^000 

1,000 
U,000 

1,000 
16,000 

1,000 
15^000 

1,000 
15,000 

1,000 

PmnmU. 

1,000 
6,000 
1,000 
10.000 
1.000 

l^ooo 

1,000 

18,000 

1,000 

16^000 

1.000 
15,000 

1,000 
15,000 

1,000 
15,000 

1,000 
16,000 

1,000 

16^000 

1,000 
16^000 

1,000 
U^OOO 

1,000 
15,000 

1,000 
15,000 

1.000 
15,000 

1,000 

15^000 

1,000 
15,000 

1,000 
15,000 

1,000 
16,000 

1,000 
16,000 

1,000 

1^000 

1,000 
10^000 

1,000 
15,000 

1,000 
15.000 

1,000 
15,000 

1,000 

*     JlMlL 

.0342 
.0424 
.0341 
.0588 
.0347 
.0064 
.0378 
.0786 
.0419 

.0722 
.0417 
.0721 
.0420 
.0720 
.0417 
.0728 
.0420 
.0728 
.0420 

.0826 
.0832 
.0624 
.0386 
.0628 
.0889 
.0026 
.0631 
.0627 
.0826 
.0624 
.0829 

.0491 
.0315 
.0488 
.0216 
.0488 
.0212 
.0488 
.0218 
.0488 
.0212 

.0388 
.0070 
.0339 
.0071 
.0343 
.0077 
.0348 
.0079 
.0350 
.0079 

Indk. 

I%th. 

Atkdht 

Initialloiid. 

• 

18,861,000 

14,834,000 

15,828.000 
15.613,000 

.0803 
.0293 

.0274 
.0269 

.0806 

.0304 

'"'."oioo" 

.0801 

.0808 
**V0808" 

.0306 

•  •  •  •                 ■ 

.0303 

.0308 
.0293 

.0292 

.0289 
'".'0289 
"".0294" 

.0293 

.0286 
'".0296"' 

.0801 

.0296 

.0296 

.0276 

"",om" 

« 

'".'0276" 
■".*6270* 

.0273 

.0278 

'.0276" 

.0270 

.0276 

■  •  •  • 

.0268 
".'0268" 

.0209 

.0272 
"*"*027i' 

.0260 

.0209 
"".0271" 

.0271 
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SPEdVIO  ORAVITT  DETEBmHATIOn. 

The  partial  results  of  an  investigation  in  progress  relating  to  the 
changes  vhich  oocar  in  the  specific  gravity  of  steel  specimens  when 
subjijcted  to  different  kinds  of  treatment  are  herewith  reported. 

It  is  the  purpose  of  this  investigation  to  ascertain  what  effects  are 
produced  by  tensile  and  compression  stresses  at  different  stages 
between  the  elastic  limit  of  the  metal  and  final  rupture ;  also  cabic 
compression  and  the  operations  of  hardening,  tempering,  and  anneal- 
ing, carrying  on  the  tests  with  the  same  grades  of  steel  represented  in 
the  temperature  series  of  experiments. 

To  ascertain  the  effect  of  free  compression,  cylinders  were  prepared 
about  '^80  diameter  by  1"  long,  which  were*  compressed  between  other 
cylinders  of  the  same  dimensions  and  grade  of  metal. 

Cylinders  were  taken  from  the  stems  of  tensile  specimens  after  dif- 
ferent loads  had  been  applied,  and  after  the  specific  gravities  were 
determined  the  same  pieces  were  snbjectt^d  to  compressive  stresses. 

The  weighing  was  done  with  a  chemical  balance  sensitive  to  ^  mil- 
ligramme when  weighing  in  air.  The  results  are  corrected  by  means 
of  Hassler's  table  to  compare  with  distilled  water  at  the  temperature 
of  60O  Fahrenheit. 

Barometrical  observations  were  not  taken. 

The  first  set  of  observations  on  the  first  to  the  fourth  specimens  of  a 
kind  show  the  specific  gravities  found  in  the  I^'^  diameter  hot-roUed 
bars.  The  other  observations  were  made  after  the  metal  had  been 
treated  in  some  manner. 

An  examination  of  the  results  shows  that  the  density  of  the  untreated 
metal  is  greatest  in  the  mild  steel  specimens  and  diminishes  as  the  per 
cent,  of  carbon  and  other  elements  increase. 

The  specific  gravity  of  the  metal  from  teasile  specimens  adjacent  to 
the  place  of  rupture  is  less  than  the  specific  gravity  of  the  bar.  At 
the  distance  of  1"  from  the  place  of  rupture  the  change  in  density  is 
slight  or  inappreciable  in  some  bars. 

The  metal  seems  capable  of  slight  condensation  beyond  its  finished 
condition  from  the  hot-rolled  bars,  as  shown  by  the  effects  of  com- 
pression loads  which  exceed  the  elastic  limit. 

The  maximum  effect  is  soon  reached,  and  higher  loads  accompanied 
by  greater  flow  ot  the  metal  cause  only  slight  additional  changes ;  the 
tendency  in  some  cases  being  to  produce  the  reverse  effect  and  dimin- 
ish the  density. 

Samples  taken  from  tensile  specimens  and  then  subjected  to  com- 
pression stresses  showed,  as  the  effects  of  the  latter  treatment,  which 
changed  the  direction  of  flow,  a  diminution  in  density. 

Although  the  original  specific  gravities  of  the  tensile  specimens  are 
not  known,  it  is  worthy  of  remark  that  their  specific  gravities  averaged 
higher  after  having  been  strained  than  the  specimens  from  the  un- 
strained bars. 

None  of  the  changes  in  density  are  of  great  magnitude  except  for  the 
specimens  adjacent  to  the  places  of  rupture  of  tensile  bars ;  there  is  a 
confirmation  of  the  results,  however,  afforded  by  the  number  of  speci- 
mens acting  in  the  same  direction. 

The  indications  are  that  stresses  which  cause  flow  also  cause  con- 
comitant changes  in  density,  and  whether  the  change  will  be  toward 
greater  or  less  density  depends  upon  the  treatment  and  the  previoos 
condition  of  the  metal. 
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TENSILE   8TBB88E8  APPLIED    TO   SHORT  PIECES   BEFORE   SPECIFIC 

GRAVITY  SPECIMENS  WERE  TAKEN  OUT, 

Farm  of  speoifMns. 


N. 


z: 


n 


y\ 


"N 


1 


Sectional  area, .  503  sqaare  inch. 


Table  No.  1. 


Applied  loads. 


1-833  Sth 
1-838  «th 
1.833  7th 

2-123  5th 
2-123  8th 
2-123  7th 

4-705  5th 
4-795  6th 
4-706  7th 

6-797  5th. 
»-?B7  8th. 
0-797  7ih 


Total 


Pwokd; 
18,108 
21,126 
24144 

25,150 
29,174 
83,198 

30.180 
36,210 
40,240 

85.210 
45^270 
66,880 


Persqaare 
inoQ. 


PMMUlff. 

86,000 
42,000 
48,000 

60,000 
68.000 
86^000 

60,000 
70,000 
80,000 

70,000 

90.000 

110,000 


BlongatioD 
iii2inohe8. 


JimA. 
.04 
.08 
.135 

.06 

.076 

.14 

.036 
.065 
.11 

.015 

.03 

.075 


Minimum 
diametw. 


I 


Jiidk. 
.7885 


.772 

.7896 
.7834 
.778 

.7918 
.7868 
.7755 

.7968 
.7918 
.7835 
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BIVETED  JOIHTS. 

TESTB  MADE  FOB  THE  BUREAU  OF  STEAM  ENGINEERING,  U,  8.  NAH 

DEPABTMENT. 

The  specimens  were  prepared  at  the  Brooklyn  navy-yard. 

The  joints  were  made  of  open- hearth  steel  plates,  which  had  drilled 
rivet-holes  and  sheared  edges.  Both  steel  and  wroaght-iron  rivets  wean 
employed,  as  noted  in  the  details.    They  were  machine  driven. 

The  strips  tested  to  show  the  quality  of  the  metal  employed  in  the 
joints  were  famished  by  the  steel-makers  as  being  the  same  grade  of 
metal,  although  not  from  the  same  sheets  as  the  joints. 

The  tests  were  conducted  in  the  same  manner  as  earlier  tests  of  this 
class  recorded  in  previous  reports. 

The  gauged  length  was  established  symmetrically  with  the  center  line 
of  the  joint,  and  observations  were  made  on  this  section  at  InterTals 
during  the  progress  of  the  test. 

It  will  be  seen  that  the  thickness  of  the  plates  varied  considerably  at 
different  edges;  these  measurements  are  in  their  respective  places  on 
the  sketches  which  accompany  the  details. 

After  testing  from  a  number  of  the  joints,  the  rivet-heads  were  plaoed 
off,  the  rivets  driven  out,  and  butt-straps  removed,  thus  giving  access 
to  the  rivet-holes  in  the  plate,  which  were  then  measured  and  their 
elongation  recorded  on  the  sketch. 

From  these  figures  the  transmission  of  stresses  to  the  different  rows 
of  rivet-holes  may  be  approximately  judged  of. 

The  metal  drew  down  in  thickness  in  zigzag  lines  from  rivet-hole  to 
rivet-hole  of  adjacent  rows,  notwithstanding  Sie  extent  of  metal  thus 
traversed  was  greater  than  directly  across  the  plate  through  one  line 
of  rivet-holes. 

The  average  tensile  strength  of  the  three  specimens  of  each  thickoesB 
of  plate  was  used  in  computing  the  efficiencies  of  the  joints. 
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TE8T8  OF  THE  METAL.--DETAIL8. 

No.  904. 


Ci. 


T — ^ 


T 


J 


K 


J r 


i 


17. 


n 


\ 


Sectional  area,  7.608  square  inches. 
Ganged  length,  15^^ 
Plate  warped. 


Applied  kMds. 


TotaL 


7.608 
88.040 
78,080 
114.120 
152,180 
180,788 
187.878 
174,084 
182,602 
190,280 
102,000 
194,000 
196.000 
198,000 
200,000 
202.000 
204^000 
208.000 
208,000 
210.000 
212,000 
214.000 
218.000 
218.000 
220.000 
222,000 
824,000 
220.000 
228,240 
»5,848 
248,408 
251.084 
258.672 
268^280 
273,880 
281,498 
289.104 
296,712 
804.820 
811,928 
819,588 
827.144 
884,768 
842,800 
848^088 


Per  Moare 
inob. 


PowndM. 
1,000 
5.000 
10.000 
16.000 
20.000 
21.000 
22,000 
23.000 
24.000 
25.000 


28.860 


80.000 
81,000 
32.000 
83.000 
34,000 
35.000 
88.000 
87.000 
88.000 
80.000 
40.000 
41,000 
42,000 
43,000 
44.(100 
45.000 
46^000 


In  gftuiced  length. 


0. 

.0024 
.0054 
.0083 
.0114 
.0122 
.0130 
.0140 
.0148 
.0160 
.0165 
.0170 
.0173 
.0177 
.0188 
.0185 
.0188 
.0191 
.0195 
.0109 
.0205 
.0210 
.0218 
.0225 
.0238 
.0285 
.0540 
.1450 
.20 
.23 
.20 
.28 
.29 
.81 
.35 
.39 
.42 
.46 
.50 
.55 
.00 
.65 
.72 
.81 
.86 


Bemarks. 


BlongatioD.!       Set. 


Inch, 

0. 

0. 

.0001 
.0002 
.0007 


Initial  load. 


.0027 


Slacticlimit 
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No.  904 — Continaed. 


AppUedlMidB. 

In  ganged  length. 

Bemarka. 

Total 

Persqaare 
inoh. 

Elongation. 

Bet 

867,676 
866,184 
872,792 
880,400 
888,008 
806,616 
408,224 
410,832 
411,700 

Pounds. 
47,000 
48,000 
48.000 
60.000 
61,000 
62,000 
68,000 
64,000 
64,120 

IfMftM. 

.05 
1.04 
1.16 
1.27 
L47 
1.67 
117 
•    2.8S 
8.20 

Inokss. 

Tenaile  atrength. 
s  84.9  per  eeoE 

• 

5.98 

Elongation  of  inch  sections:  ".16,  'M7,  ".20,  ".21,  ".25,  ".26,  "M, 
".42,  ".68, 1".20*,  ".39,  ".33,  ".30,  ".22,  ".21. 

Area  at  fracture,  "9.76  x  ".46  =  4.392  sqoare  inches.  GontractioD, 
42.2  per  cent 

Appearance  of  fhbctnre,  silky,  slightly  lamellar.  Fracture  opra  at 
middle,  ".60;  at  eilges,  ".10  and  0. 


s^r 


Ko.905. 


a 


T      ^ 


T 


y 


1 r 


1 


JT 


^^ 


Sectional  area,  7.668  square  inches. 
Gauged  length,  16". 


Applied  loada. 

In  ganged  length. 

Remarke. 

Total. 

Persoaare 
incn. 

Elongation. 

Set 

Pounds. 

7,068 

88,340 

76,680 

115,020 

153,860 

161.028 

168,606 

176,864 

184,082 

101,700 

104,000 

106,000 

Pounds. 

tooo 

6,000 
10,000 
15,000 
80,000 
21,000 
22,000 
23.000 
24,000 
25,000 

Inehss. 
0. 

.0017 
.0042 
.0066 
.0080 
.0004 
.0006 
.0108 
.0108 
.0112 
.0118 
.0115 

Inehss. 
0. 
0. 
0. 
0. 

0. 

Initialload. 

—.0001 
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No.  905 — Oontinaed. 


Applied  loads. 


Total. 


Fowndi. 
IM^OOO 
200,000 
202,000 
304,000 
208,000 
208,000 
210,000 
212.000 
214,000 
310,000 
218,000 
320,000 
222,000 
224,000 
220,000 
228,000 
280,040 
232,000 
284,000 
280,000 
237,708 
346,370 
393,044 
200,712 
368,880 
270,048 
283,710 
201,884 
200.052 
800,720 
314,888 
822,  OSO 
820,724 
837,392 
849,080 
862,728 
880,388 
888,084 
879.732 
883,400 
801,088 
806,738 
408,404 
414,072 
414,800 
0 


In  gttiiged  length. 


PerMuare 
)ncn. 


Poumdt, 


28,960 


31,000 
32,000 
83.000 
34,000 
36.000 
38,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
48,000 
44.000 
49,000 
48,000 
47,000 
48;  000 
40,000 
60,000 
91,000 
52,000 
93,000 
64,000 
64,100 
0 


Elongation. 


InehM. 
.0118 
.0118 
.0120 
.0128 
.0126 
.0127 
.0130 
.0183 
.0138 
.0140 
.0144 
.0160 
.0164 
.0183 
.0170 
.0188 
.0218 
.0277 
.0480 
.0006 
.2175 


.28 

.81 

.88 

.87 

.41 

.46 

.60 

.64 

.00 

.88 

.71 

.78 

.88 

.96 

1.07 

L21 

1.47 

1.58 

L80 

2.08 

2.08 

3.42 

0 


Set. 


Inehta, 


"P^^^KPf^flff. 


Slaaticlimlt 


6.62 


Tenaile  streagth. 
=30.8  per  cent. 


Elongation  of  inch  sections :  ".23,  ''.20,  ''.24,  ".26,  ".34,  ".35,  ".40, 
1".03*,  ".69,  ".48,  ".35,  ".31,  ".26,  ".21,  ".17. 

Area  at  fracture,  9".62  x  ".48=4.618  square  inches.  Contraction,  39.8 
percent. 

Appearance  of  fractare,  silky;  slightly  lamellar. .  Fracture  open  at 
middle, '  .38;  at  edges,  ".10  and  0. 
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liro.906. 


T      V 


«r 


.<f» 


T 


Ca 


J 


1 


r 


'.MS 


il 


i 


27. 


II 


Sectional  area,  8.064  square  inches. 
Gauged  len^h,  W, 


'\ 


Applied  loads. 


Total. 


PottlMCff. 

8,064 
40.320 
80.640 
120,060 
161,280 
160,844 
177,408 
180^472 
198,686 
106^000 
198,000 
200.000 
201,600 
204,000 
206,000 
208.000 
210,000 
212,000 
214,000 
216, 000 
218,000 
220.000 
222,000 
225,792 
283,856 
241,920 
249,984 
268,048 
266.112 
274. 176 
282,240 
200,304 
298,868 
206,482 
814,486 
822,560 
880,624 
838,688 
846,752 
854,816 
862,880 
870,944 
879.008 
887,072 
895,136 
403,200 
411,264 
419,828 
426,600 


Persoaafo 
inob. 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23.000 
24,000 


26,000 
"2i,'790' 


28,000 
29.000 
80,000 
31,000 
82,000 
88,000 
84,000 
86,000 
36,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
52,900 


In  ganged  length. 


Elongation. 


0. 

.0018 
.0042 
.0068 
.0100 
.0108 
.0116 
.0128 
.0138 
.0187 
.0141 
.0144 
.0148 
.0168 
.0166 
.0158 
.0168 
.0176 
.0188 
.0218 
.0670 
.0740 
.0967 
.1800 
.21 
.28 
.25 
.27 
.29 
.88 
.36 
.88 
.42 
.46 
.51 
.55 
.60 
.65 
.71 
.78 
.85 
.94 

1.07 

1.18 

1.30 

1.48 

1.71 

2.18 

2.98 


Set. 


0. 

0. 

0. 

.0008 
.0010 


Initial  load. 


Elaatio  linll. 


Tensile  sdength. 


T£ST8   OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  906 — Gontinued. 
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Applied  loads. 

In  gaoled  loDgth. 

Bemarks. 

• 

Total 

Persflpaie 
inoh. 

Set. 

Piotrndt. 
498.500 
420.200 
498.000 
429^000 
434.000 
428»000 
492;  000 
420,000 
418,000 
410,000 
895^000 
280,000 

0 

PmoMlt. 

8.18 
8.82 
8.42 
8.02 
8.75 
4.00 
4.05 
4.40 
4.08 
4.82 

X1MM0V. 

lO^'.SOX^.OSSl 
10".45X".680 

10".  23X  ".  687  >  ICinimnm  width  and  tliiokneaa. 
10".08X".565 
9".97X«  684) 
Opened  tnctixn  at  middle  of  plate. 
Ciaok  opened  about  i"  IoAr  by  ".10  wide  at  mid- 
dle.   Specimen  now  stroek  aeTeral  blows  in 
▼ioinity  of  firactare  with  15-ponnd  sledge,  with* 
ont  apparent  ii^ary.   Bnptare  now  completed 
by  continoing  the  steetoh  of  the  plate. 
=  85.2  per  cent. 

0 

&26 

Elongation  of  inch  sections:  ".17,^21, '^28/^37,  ''.50,r'.23»/'.61,''.41, 
".34,  ".21,  ".26,  ".22,  ".16,  ".17,  ".18. 

Area  at  fracture,  9".65x  ".49=4.728  square  inches.  Contraction, 
41.3  per  cent.  ^ 

Appearance  of  fracture,  silky,  lamellar.  Fracture  open  at  middle, 
".46 ;  at  edges,  ".10  and  0. 

The  maximum  contraction  in  thickness  after  passing  the  highest  load 
and  before  rupture  occurred,  took  place  along  an  oblique  line,  making 
an  angle  of  53^  with  the  axis  of  the  specimen.  Bupture  occurred  in  a 
line  nearly  at  right  angles  to  the  axis  of  the  specimen,  intersecting  the 
line  of  least  thickness  of  metal  at  about  the  middle  of  the  plate. 
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liro.907. 


T 


«*• 


V 


ft. 


* 


ir 


J 


2s: 


^ 


Sectional  area,  7.5  square  inches. 
(Ranged  length,  15'^ 


Applied  loAds. 


TotaL 


7,600 
87,600 
76^000 
112,600 
160.000 
167,600 
186.000 
172,600 
180.000 
187,600 
180.000 
182.000 
10^000 
187,000 
108,000 
202.600 
210,000 
217,600 
225,000 
282,600 
340,000 
247,600 
266,000 
282,500 
870,000 
277,600 
285^000 
882.600 
800.000 
807.600 
816,000 
822.500 
880,000 
887,600 
846,000 
858,600 
880,000 
867,600 
878,000 
882,500 


Per 

inol 


•muve 
aon. 


1,000 
6.000 
10,000 
16,000 
28.000 
21,000 
22,000 
23,000 
24,000 
26^000 


20^000 


27,008 
28,000 


80,000 
81,000 
82,000 
88,000 

84,000 
86,008 
80,000 
87,000 
38.000 
88.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
48,000 
60.000 
61,000 
61,620 
0 


In  ganged  length. 


Uongntton. 


0. 

.0018 
.0048 
.0086 


.0086 

.0101 

.0108 

.0116 

.0128 

.0138 

.0148 

.0184 

.0186 

.0241 

.1640 

.17 

.18 

.22 

.24 

.28 

.28 

.82 

.88 

.40 

.46 

.48 

.64 

.68 

.88 

.71 

.78 

.88 

.85 

1.08 

1.18 

L88 

L68 

1.84 

2.84 

8.26 


0. 
0. 
0. 
0. 
.0001 


.0017 


InlllAlloiid. 


XlM*ioUmib 


6.08 


Tensile  ■txengtlL 
=s  88.8  per  ooit. 


Elongation  of  inch  sections:  M7,  'M7,  ".25,  ''.29,  ".34,  ".46,  "Ul», 
".49,  ".34,  ".30,  "24,  ".24,  ".20,  ".17,  ".11. 

Area  at  fracture,  6.53  x  ".63=4.11  square  inches.  Contraction,  453 
per  cent. 

Appearance  of  fracture  silky,  slight  lamination. 

Fracture  openedatmiddleof  width  of  plate,  and  extended  to  the  edgtt* 

After  fracture,  placing  the  ends  together  in  line,  there  was  an  open- 
ing  at  the  middle  of  ".44,  at  one  edge  ".10,  the  other  end  bein|;  eiosed. 
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No.  908. 


< —  «4.- 

t 

^ 

_y 

r                                         — 

II 

1 

i 

/^   <-               15." 

Eu:ea,  7.63  aqaare  inches. 

^r\ 

Sectional  i 

Ganged  length,  1B^\ 

Applied  loads. 

In  gttoged  length. 

"Rtmurku 

ToteL 

iBob. 

KkttKalton. 

Set 

P9md$, 
7,630 
87,060 
76^800 
112,960 
160,000 
168,180 
106,000 
178,190 
170.000 
178,000 
180,000 
182,000 
184,000 
180,000 
188,000 
190,000 
192;  000 
194,000 
190,000 
198,000 
200,000 
202,000 
204,000 
200,000 
200,000 
210.840 
818,870 
225,900 
283,480 
240,900 
848,400 
260,020 
208,660 
271,080 
278,010 
280,140 
293,070 
801,200 
808,730 
810.200 
828,700 
881,820 
888.860 
840.880 
868,910 
801,440 
808,970 
870;  600 
884,030 
891,500 
896^100 
896^000 
892,000 
0 

Pomtdg, 
1,000 
6^000 
10,000 
16,000 
20,000 
21,000 
22,000 
23,000 

Inehsi. 

0. 

.0018 
.0041 
.0000 
.0000 
.0090 
.0101 
.0108 
.0110 
.0112 
.0114 
.0110 
.0122 
.0126 
.0127 
.0129 
.0182 
.0184 
.0188 
.0142 
.0160 
.0160 
.0164 
.0191 
.0920 
.1490 
.17 
.20 
.28 
.20 
.28 
.81 
.84 
.88 
.42 
.46 
.60 
.66 
.00 
.00 
.72 
.78 
.88 
.90 

1.10 

1.23 

t88 

1.82 

L92 

2.88 

2.91 

8.26 

8.06 

jKVvwM8va 

0. 
0. 
0. 
0. 
.0001 

iBitiolliMd 
BlMttoUmlt 

TensQe  strength, 
ai  88.2  percent. 

• 

t. 

• 

20,800 

■    ■". 

28,000 
29,000 
80,000 
81,000 
32,000 
83,000' 
84,000 
83,000 
80,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
46,000 
40,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62.000 
.     62,470 

* 

•••---•"•f ■• 

0 

""an"" 

. 

Elongation  of  inch  sections :  'MS,  'M6,  ''.22,  ''.27,  ".35,  ".60, 1".21», 
".60,  ".33,  ".30,  ".26,  ".23,  ".20,  ".17,  ".11. 

Area  at  fracture,  0".69  x  ".62=4.09  square  inches.  Contraction,  46.7 
per  cent.    Appearance  of  fracture,  silky,  slightly  lamellar. 

Fraotorebe^an  at  middle  of  width  of  plate.  Opening  after  fracture, 
".32 ;  edges  closed. 


890  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS, 

No.  909. 


A 


s^r 


V 


J 


J- 


IS 


r 


ist 


^ 


Sectional  area,  7.378  sqaare  inches. 
Oaaged  length,  15'^ 


Applied  loads. 

In  ganged  length. 

•Retnarka. 

Totid. 

FBrMiutfe 
inoo. 

Set 

Poundi. 

7,378 
86^890 
73,780 
110, 070 
147,660 
164,930 
162,316 
169,694 
172,000 
174.000 
176.000 
178,000 
180,000 
182,000 
184,000 
186,000 
188,000 
190,000 
192,000 

Poundt. 
1,000 
5.000 
10,000 
15,000 
20,000 
21,000 
22,000 
28,000 

0. 

.0020 
.0045 
.0070 
.0097 
.0103 
.0108 
.0116 
.0120 
.0122 
.0124 
.0127 
.0180 
.0134 
.0137 
.0142 
.0147 
.0153 
.0166 
.0182 
.1776 
.28 
.26 
.28 
.32 
.86 
.88 
.43 
.47 
.82 
.67 
.63 
.69 
.74 
.84 
.92 

1.01 

L16 

1.28 

1.47 

1.67 

1.98 

2.48 

8.80 

Inchst. 

a 

0. 
0. 
0. 
0. 

Inltlalload. 

Blaatio  limit. 

f 

m 

Tenaile  atrength. 
=  85.4  per  cent. 

25,750 

194,000 

196,000 

206,684 
213,962 
221,840 
228,718 
236,096 
243,474 
260,852 
258,230 
265.608 
272,986 
280,864 
287,742 
296,120 
802,498 
809,876 
817,254 
824,632 
832,010 
889,888 
346,766 
864,146 
861,694 
866^700 
0 

28,000 
29,000 
80,000 
81,000 
32,000 
83,000 
84,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
40,670 
0 

5.81 

Elongation  of  inch  sections:  'M7/^20/'.22/'25,  ".29,  ''.36,  'U9,l."41 
''.51,  ".37,  ".29,  ".25,  ".21,  ".17,  ".12. 

Area  atfractare,  6."*l3x  ".58=3.73  square  inches.  Contraction,  49. 
per  cent. 

Appearance  of  fractare,  silky,  lamellar. 

Fractnre  open  at  the  middle,  ".40;  edges  dosed. 
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DETAILS  OF  BIVETED   JOIHTS  FOB  V.   8.  HAVT  DEPABTHSIT, 

BUREAU  OF  STEAM  EVOIHEEBIHO. 

No.  910. 
(I''  steel  rivets;  ff^'  drilled  holes.) 

Areas. 

HAto  B,  ffTOM  seotional  «ro» sqwuceinohw..  13.22 

FlAteB,  net  sectloDAl  area do iai2 

Plate  B,  bearing  Burfkoe  of  rlyets do &72 

BlTets,  abearincarea do 12.46 


Gauged  length,  15''. 


Applied  loads. 

In  ganged  lengtb. 

Bemaclca. 

ToiaL. 

Peraqnare 
inon. 

XloBgatlon. 

Set. 

18.220 
26,440 
88^660 
82,880 
66,100 
79^820 
02,540 

Pound*. 

1,000 
*  2.000 
3,000 
4.000 
5,000 
6,000 
7.000 

e,ooo 

8,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15^000 
16,000 
17,000 
18.000 
19.000 
20.000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39^000 
40,000 
41,000 
42;  860 

0. 

.0001 
.0008 

.0008 
.0014 
.0026 
.0032 
.0039 
.0062 
.0068 
.0097 
.0110 
.0138 
.0150 
.0185 
.0206 
.0238 
.0264 
.0298 
.0328 
.0370 
.0431 
.0606 
.0606 
.0779 
.1088 
.1197 
.1484 
.18 
.84 
.28 
.81 
.88 
.45 
.48 
.56 
.64 
.71 
.80 
.90 
L02 

0. 

Initial  load. 
Tensile  atrengtli. 

.0007" 

105,760 

118,080 

188,200 

145.420 

158,640 

171.860 

185.060 

196,800 

211.620 

224.740 

287,960 

251,180 

264,400 

277,680 

280,840 

804,060 

817,280 

380,600 

848.720 

856,940 

870,160 

383!  380 

896,600 

409,820 

423,040 

436.260 

449,480 

462,700 

475,920 

489,140 

602,360 

515^580 

628,800 

542,020 

566,600 

.0048 

.0127 

.0222 

.0606 

Sheared  the  rivets  in  one  plane  in  Plate  A. 

Started  a  fractare  at  side  of  one  rivet  hole  in  oatside  row  of  nvetiog* 

M€mmum  stress  &n  joint,  • 

Tension  on  groas  section  of  plate pounds  per  square  inch..  42^881 

Tension  on  net  section  of  plAte _ do 5S^2 

Compression  on  bearing  surfboe' of  rirets do Mk«! 

Shewing  on  riyets • do A*" 


4          +         44          + 
+          +         +          + 
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4          4          4          4 
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+       +       + 
+      +     + 


h 


h 


tOk 


4  -I-  +  +  4- 

+      i-      -h      + 


4  4  V       v/    4  + 

4         4         4  + 

4  4  4  4 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  911. 

{%"  Steel  rivets ;  f|^^  drilled  holes.) 

Artaa, 

Plate  A,  gran  MOtiooal  aiTM sqiiAreinehM..  18.08 

FUkto  A,net8eetionAl  area do 10.01 

Plate  A,  bearing  smfkoe  of  rivets do 6.64 

SJreta,  shearing  afea do 12.46 

Gaaged  length,  15^^ 


893 


ApikUed  loads. 

In  gauged  length. 

Bemsrks. 

TolaL 

Persanare 

inoh. 

RlongaHon. 

Set. 

I*»wmd§, 

18,080 
26,160 
38,240 
62,82ir 
66,400 
7a  480 
01,560 
104,640 
117,720 
130,800 
143,880 
156.060 
170,040 
188,120 
106,200 
209^280 
222,360 
235,440 
248,520 
261,600 
274,680 
287,760 
300,840 
818,020 
827,000 
840,080 
868.160 
366,240 
870,820 
882;  400 
406^480 
418,660 
481,640 
444,720 
467,800 
470,880 
483,060 
407,040 
610,120 
623,200 
686,800 

PmMMb. 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

8,000 

10.000 

11,000 

12,000 

18,000 

14,000 

16,000 

16.000 

17,000 

18,000 

10,000 

20.000 

21,000 

28,000 

23,000 

24,000 

26,000 

26.000 

27,000 

28,000 

20,000 

80.000 

81,000 

82,000 

88,000 

84,000 

86,000 

36.000 

87,000 

88.000 

80,000 

40,000 

40,060 

Inehst. 

0. 

.0002 
.0005 
.0010 
.0015 
.0023 
.0036 
.0043 
.0054 
.0078 
.0110 
.0130 
.0156 
.0171 
.0187 
.0204 
.0220 
.0230 
.0265 
.0283 
.0341 
.0396 
.0461 
.0600 
.0855 
.1103 
.1325 
.1676 
.10 
.22 
.27 
.86 
.42 
.48 
.66 
.62 
.60 
.70 
.88 

1.01 

Inch. 
0. 

Initial  losd. 

• 

Rested  nnder  sero  load 
ihoor. 

Tensile  strength. 

.0005 

.0048 

.0128 

.0181 

.0680 

Fractured  plate  A  along  ontside  row  of  rivet  holes.    Appearance  of 
fractnres,  silky,  lamellar. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  40,060 

Tension  on  net  section  of  plate do 53,530 

Compression  on  bearing  sorfaoe  of  rivets do 80, 600 

Shearing  on  rivets •• do 43,000 


894  TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  912. 

{y  stoel  rivets ;  H"  drilled  holes.) 


Areas. 

Plate  A,  groM  seetioiial  area square  Inohea. 

Plate  A,  net  eectlonal  area do 

Plate  A,  bearing  surface  of  rivets do 

Birets,  shearing  area do 


12.41 
9.50 

12.46 


GkkQged  length,  15''. 


Apptted  loads. 


Total. 


Ptmndt, 
12.410 
24,820 
87.230 
49.  MO 
02,060 
74.400 
86.870 
90.280 
111,600 
124.100 
136,610 
148.020 
161,330 
17S.740 
186,150 
108.500 
210. 970 
223,380 
236.790 
248,200 
260,610 
273.020 
285.490 
297,840 
310.250 
822,660 
885,070 
347,480 
359.880 
872,800 
384,710 
897,120 
409.530 
421, 940 
434.850 
446,700 
460.170 
471.680 
488,990 
496,400 
608,810 
521,220 
530,100 


Per  sonare 
inon. 


Elongation. 


Found: 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18.000 

19.000 

20.000 

21.000 

22,000 

23.000 

24.000 

25.000 

26.000 

27,000 

28.000 

29.000 

30,000 

31,000 

32,000 

33,000 

84,000 

35,000 

36,000 

37,000 

38,000 

39.000 

40,000 

41,000 

42.000 

42,720 


In  ganged  length. 


IfkehM. 
0. 

.0001 
.0006 
.0010 
.0017 
.0027 
.0037 
.0052 
.0067 
.0085 
.0103 
.0123 
.0147 
.0175 
.0199 
.0222 
.0250 
.0270 
.0297 
.0328 


.0896 
.0445 
.0538 
.0642 
.0850 
.1058 
.1275 
.1510 
.17 
.22 
.27 
.82 
.37 
.43 
.49 
.56 
.62 
.71 
.80 
.91 
1.05 


Set 


Inch. 
0. 


.0005 


0048 


.0125 


.0206 


.0465 


Initial  load. 


Rested  nnder  load  five 
minutes. 


Toisile  stiaigth. 


Fractared  plate  A  along  outside  row  of  rivet  holes ;  sheared  (doable 
shear)  six  rivets  in  plate  B. 
Appearance  of  fractures,  silky,  slight  lamination. 


Maximum  9tre9»  onjaini. 

Tension  on  gross  section  of  plate poonds  per  square  inofa..  4^12 

Tension  on  net  section  of  plate do 96,99 

Compression  on  bewlng  surface  of  rivets do 8^1^ 

Shearing  on  rivets do <2»M* 
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TKSTS  OF  IBON,    STEEL,   AND   OTHER  MATERIALS.  895 

No.  913. 

{^^  Steel  rivets ;  ff ^^  drilled  holes.) 

Areas, 

Plate  B, cross  MotioiuU  »ra*  sqiiAreinobM..  12.88 

Plate  B,  net  aeotlonal  MM do 10.81 

Plate  B,  bearing  Bvrfiice  of  rlTOta do 8.01 

Blvete,  sbeeiing  area do 1&84 

Gaaged  length,  15'^ 

Plate  coQvex  on  the  micrometer  side. 


Applied  loads. 


Total 


Pounds, 
12,820 
25,640 
38.480 
61.280 
04.100 
76.920 
89.740 
102,  SOO 
11^380 
128,200 
141,020 
153,840 
166,660 
179,480 
192,300 
205, 120 
217,040 
230,760 
213,580 
256,400 
209.220 
282,040 
204,860 
307, 680 
820,500 
333,320 
848,140 
858,060 
871,780 
884,600 
807,430 
410,240 
428,060 
435,880 
448,700 
461, 520 
474,340 
487,100 
490,080 
612,800 
625,620 
638,440 
661,200 
867,200 


Per 

Jnc' 


square 

QCD. 


Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

30,000 

81,000 

32,000 

83,000 

84,000 

86,000 

86.000 

87,000 

38,000 

30,000 

40.000 

41,000 

42,000 

43,000 

48,400 


In  ganged  lengths. 


Elongation. 


Inch. 

0. 

.0000 
.0002 
.0006 
.0008 
.0010 
.0015 
.0021 
.0024 
.0030 
.0040 
.0071 
.0102 
.0123 
.0138 
.0150 
.0163 
.0176 
.0190 
.0210 
.0234 
.0255 
.0-296 
.0367 
.0460 
.0552 
.0090 
.0860 
.1140 
.1410 
.17 
.21 
.24 
.27 
.80 
.86 
.88 
.48 
.48 
.64 
.61 
.70 
.81 


Set. 


Ineh. 
0. 


Bemarks. 


0. 


.0009 


0001 


,0187 


0320 


Initialload. 


Tensile  stfength. 


Fractured  plate  A  aloDg  oatside  row  of  rivet  holes.    Appearance  of 
ftaotares,  silky. 

Maximum  sireas  an  joint. 

Tendon  on  gross  section  of  plate pounds  per  square  inch . .  43,460 

icosion  on  net  section  of  plate do 54,040 

^mpression  on  bearing  sarface  of  rivets do 69,500 

*«nag  on  rivets do 86,820 
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TESTS    OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  914. 
(I''  steel  rivets ;  ^f'  drilled  holes.) 

FUto  B,  grow  MOtloiial  VTM tqnareinoliM..  12.00 

Plate  B,  net  MetloiuUanft do *10.2l 

PUte  B, bearing  sarfMe of riTeU do 7.08 

BiTele,  ■heerlBf  eree A> 15.84 

Gauged  length,  15'^ 


Applied  loede. 

IngMigedlenctlL 

Bemarke. 

TotiL 

Peraqnaie 
Inch. 

Set. 

1^000 
26,880 
88,070 
60,760 
08,460 
70,140 
88,830 
101,620 
114,210 
128,800 
188^580 
162,280 
104,870 
177.000 
180,860 
208,040 
216.780 
228,420 
241,110 
268.800 
206,400 
870,180 
281,870 
804,600 
817,250 
828,040 
842.030 
855. 820 
808,010 
880,700 
883,880 
400,080 
418.770 
481,400 
444,160 
450,840 
400,680 
482,220 
404,010 
607.800 
612,600 

1.000 
2,000 
8.000 
4.000 

6,000 
0^000 
7,000 
8,000 
8;  000 
10^000 
11,000 
.  12,000 
18,000 
14,000 
16,000 
10,000 
17,000 
18,000 
18,000 
20,000 
21,000 
22,000 
28,000 
KOOO 
26,000 
26,000 
27.000 
28.000 
20.000 
80.000 
81.080 
82,000 
88.000 
84,000 
86.000 
88,000 
87,000 
88,000 
88,000 
40,000 
40,880 

Jndi. 

0. 

.0001 
.0ti02 
.0004 
.0007 
.0012 
.0022 
.0028 
.0085 
.0043 
.0066 
.0078 
.0008 
.0145 
.0101 
.0176 
.0101 
.0207 
.0228 
.0847 
.0878 
.0800 
.0380 
.0470 
.0606 
.0745 
.0052 
.1245 
.1560 
.10 
.22 
.26 
.28 
.82 
.87 
.42 
.48 
.64 
.62 
.72 

Inok, 
0. 

InStlAllMMl. 

Teoafle  etniigth. 

.0007 

.'ooib" 

.'oiii' 

.0108 

.0487 

Fractured  plate  A  along  outside  row  of  rivet  holes.    Appearance  of 
fractures,  silky,  slightly  lamellar. 

Max^um  ofreot  ow^oiiil. 

TeneioiiongvoMaectloiiofpIete poondtpereqiuieiiidi--  ^!J{ 

Tension  on  net  Mctloii  of  plate do M>9N 

Compreeiion  on  bearing  anrflMse  of  riTeta « do 6t«^ 

Shearing  on  rireta do 0i4w 
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TESTS   OF  IBONy    STEEL,    AND   OTHER  MATERIALS.  897 

No.  915. 

(}''  Steel  mets ;  i^"  drilled  holes.) 

gate  A,  groM  actional  ATM sqiuttBiiioliai..  1S.<»1 

rate  A,  net  McUonal MM do....    10.S1 

Plate.  A.beariag8arfaoeofriTeU do....     7.M 

BiTetSt  ■hearing area do IflwM 

(Ranged  length,  15^^ 


Applied  loada. 


TetaL 


Povndt. 

12,691 

28^882 

88,078 

50.704 

63,486 

76,146 

88^837 

161,628 

Hi.  219 

126,010 

180,601 

152.292 

164.068 

177,674 

190,865 

208.056 

216^747 

328,488 


941,129 
268,820 
266,511 
279,203 


804,584 
817,275 


842,657 
85^848 

868,039 
880,730 
389^421 
406.112 
418^808 
431,494 
444,186 
456^876 
469.567 
482.258 
494.949 
607.640 
520,881 
583.022 
545,713 
658.404 
562,100 


Feraouare 
inch. 


Povnds. 

1.000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10.000 

11.000 

12,000 

13,006 

14,000 

16,000 

16,600 

17,000 

18,000 


19.000 
20,000 
21.000 
'22,000 
28,000 
24,000 
25.000 
26.000 
27.000 
28^000 
29,000 
80.000 
31.000 
82,000 
38,000 
84,000 
85,000 
84^000 
37,000 
88,000 
39.000 
40^000 
41,000 
42.000 
43,000 
44,000 
44,290 


In  canged  length. 


Elongation. 


In/ek. 

0. 

.0002 
.0607 
.0009 
.6014 
.0020 
.0025 


.0044 
0052 


0066 

,0075 
0090 

0103 
0118 
6168 


0180 

.0200 

,0221 

0241 


.0290 

.0336 

.0418 

.0540 

.0661 

.0830 

.1100 

.1425 

.17 

.20 

.24 

.27 

.29 

.34 

.38 

.48 

.48 

.53 

.60 

.70 

.81 


Set 


Inch. 
0. 


.0002 


.0013 


0128 


Initial  load. 


Sodden  yielding  of  the 
Joint,  ahown  oy  oeale 
Deam  eoddenly  drap- 
ping. 


Tensile  strength. 


Fiactnied  plate  along  oatside  row  of  rivet  holes.    Appearance  of 
firactoreSy  silky,  lamellar. 

MaxifMim  Btreas  on  joint, 

OompjeijrioojmbearingsurihoeofriTete *.*"".*.*-.'.".".' ".'""'.do'""I.*!  70  790 

"^^      "*      "      "'.doV.V.V.V,  86; 640 


Sheaxing  on  Tivets 

H.  Ex.  16 


^7 
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TESTS   OF   IRON,    STEEL,   AKD   OTEffiB  HATEEIALS. 

No.  916. 
(1'^  steel  rirets }  lj\"  driUed  holes.) 

Area9. 

PUto fi, groM  MoUonal  ftrw aqiuuv inches..  11671 

P]»to  B,  net  MCtional  »re» — do 10.08 

FUte  B,  bearing  inrfnoe  of  rireto do 8.26 

BlTets, nheuring  area do 18L86 

Oaaged  length,  15^'. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

TotaL 

PerMiiare 
inok. 

Elongation. 

Set. 

Poundt. 
14,671 
28,843 
44,013 
58.684 
78.856 
88,026 
102,687 
117,868 
182,080 
146,710 
161.881 
176,052 
190.723 
206.894 
220.065 
234.736 
249,407 
264.078* 
278,749 
203.420 
806,001 
822,762 
837,483 
358.104 
366,775 
881,446 
396,117 
410.788 
425,450 
440.130 
454,801 
469.472 
481.148 
«49d.  814 
513.485 

616,100 

Pofmd$. 

1.000 

2,000 

8.000 

4.000 

5,000 

6,000 

7,000 

8,000 

0.000 

10,000 

11.000 

12.000 

18,000 

14.000 

15.000 

lOiOOO 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25.000 

26.000 

27.000 

28.000 

29.000 

80.000 

81.000 

32.000 

83.000 

84.000 

85.000 

86,180 

Inehe», 
0. 
.0005 
.0010 
.0014 
.0019 
.0028 
.0035 
.0045 
.0066 
.0J88 
.0106 
.0123 
.0145 
.0205 
.0231 
.0200 
.0290 
.0829 
.0382 
.0470 
.0670 
.0988 
.1245 
.1576 
.20 
.27 
.81 
.87 
.48 
.48 
.55 
.63 
.78 
.80 
1.16 

• 

Inch. 
0. 

Tnitialload. 

Fracture  opened  in  edge 

of  place  B. 
Teneile  strength. 

.0008 

.0050 

.0165 

.0860 

Fractarcd  plate  B  along  oatside  row  of  rivet  holes ;  tore  apart  from 
one  edge.  Fractures  also  started  in  plate  A  at  opposite  edge.  Ap- 
pearance of  fractares,  silky,  lamellar. 

Maximum  itreat  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  iaeh..  8^|J| 

Tension  on  net  section  of  plate do U,!^ 

Compression  on  hesrlng  snrfhce  of  riyets v do ^S 

Sheuing  on  rirets do B^"* 
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TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  917. 

(1''  Steel  rivets ;  l^''  driUed  holes.) 

Area$, 

Hate  B,  giOH  seotional  area sqaareinobM..  14.646 

Plate  B,  net  Motional  area do 10.07 

FlatoB,  beazing  surface  of  xivets do 8.38 

Btvetib  ahearing  area do 1&96 

Oaoged  length,  15'^ 


899 


AppUed  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Persqnaire 
inch. 

Elongation. 

Set. 

Poundt. 
14,646 
29,292 
48,938 
58,584 
73,230 
87,876 
102,522 
117,168 
181,814 
146,-480 
161,106 
176,752 
190,898- 
206,044 
319,690 
884,886 
348,982 
268,628 
378;  374 
292,930 
807,566 
828,213 
886^856 
851,504 
866.150 
880,796 
895^443 
410.068 
424,734 
438,880 
454,026 
468,672 
483.818 
497,904 
512,610 
625,000 
527,256 
680,100 

Pound§. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

81,000 

22,000 

23,000 

24,000 

25,000 

86,000 

27,000 

28,000 

29,000 

80,000 

81,000 

32.000 

88,000 

34,000 

86,000 

85,890 

86.000 

36,190 

Ineh. 

0. 

0. 

.0004 
.0008 
.0017 
.0031 
.0080 
.0036 
.0051 
.0065 
.0113 
.0186 
.0187 
.0208 
.0288 
.0366 
.0294 
.0840 
.0886 
.0465 
.0685 
.0815 
.1056 
.1865 
.17 
.20 
.37 
.88 
.87 
.43 
.60 
.55 
.59 
.64 
.79 
.92 
.96 

IndL 
0. 

Initial  load. 

i 

Tensile  strength. 

.0006 

.0056 

.0174 

.0840 

Fractured  both  plates  along  oatside  row  of  rivet  holes.    The  separa- 
tion of  plate  A  was  complete ;  plate  B  fractured  through  four  sections. 
Appearance  of  fraotnres,  silky ;  slightly  lamellar. 

MaaBimum  $tre9$  on  Joint. 

Tensdioii  on  gross  seoiion  of  plate pounds  per  sqoare  ineh..  86,100 

Tenskm  on  net  section  of  plate do 52,640 

Cempreeidon  on  bearing  snrface  of  rivets do 64,410 

Shecfflnf  on  rivets : do 88,310 


900 


TESTS   OF   IRONy    STEEL,   AND   OTHEB  MATERIALS. 

No.  918. 
(1'^  steel  rivets ;  1^''  drilled  holes.) 

Aretu, 

Plate  A,  groM  Mctioiial  iTM sqnaniBehM..  14906  ' 

PlftfeeA,  mt MetkniAl arM do lOiU 

FlatoA,  bearing  rarftMe  of  liTsti do &27 

BlToto.  thMrliigarM ;...do 1&86 


(Jaaged  leDgth,  15'^ 


Applied  loods. 

In  ganged  lengtlL 

— . 

ToUL 

Pereqnexe 
Inch. 

Klongatkim. 

Set 

Pbimdt. 

14,706 

28^400 

44^115 

6%  820 

7C525 

88^230 

102,035 

U7,040 

182,845 

147,050 

101,756 

ro,400 

fc,ioe 

a6,870 
220,575 
285,280 
240.066 
264,000 
270,806 
204,100 
808,806 
828,510 
838^215 
862,020 
887,025 
882,880 
887,035 
411,740 
420,445 
441,150 
466,855 
470,500 
485.286 
400,070 
614,075 
526^200 

PiMMMb. 

1,000 

2.000 

8,000 

4,000 

5,000 

0,000 

7,000 

8,000 

0,0U0 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

10,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22.000 

23,000 

24,000 

26,000 

20,000 

r,ooo 

28.000 
20,000 
30,000 
31,000 
82,000 
83,000 
34,000 
85.000 
85,780 

Inch, 

0. 

.0004 
.0007 
.0013 
.0030 
.0026 
.0030 
.0036 
.0040 
.0050 
.0070 
.0100 
.0188 
.0318 
.0240 
.0285 
.0206 
.0340 
.0300 
.0473 
.0670 
.0000 
.1200 
.1550 
.10 
.28 
.20 
.84 
.40 
.40 
.52 
.50 
.07 
.77 
.88 

0. 

Initial  load. 
Tenafle  atrngth. 

.0006 

.0022 

.0170 

.0886 

Fractared  plates  along  oatside  rows  of  rivet  holes.  Plate  B  did  not 
separate  at  one  edge. 

Appearance  of  fractures  silky,  slightly  lamellar;  metal  well  diavn 
down. 

Maximum  Btren  onJokU, 

Tension  on  groeaaeetion  of  plate pounds  per  aqnava  Inch.,  ff,^ 

Tension  on  ael  aeoUon  of  plate do 0^ 

Oompression  on  bearing  enrtiaee  of  rJTeta » do ■  2 

SheMing  on  rlTOta .^ do >  ^ 


+      +      + 
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TESTS   OF  IBON,    STEEL,    AND    OTHEB  HATERIALB.  901 

No.  919. 


(1"  steel  riveta;  1-^"  driUed  holes.) 

Area*. 

'%ii 

BtT«H,tbeuliiifmiM d^ 

Ganged  leogth,  15". 

Practured  plate  B,  taking  zigzag  coarse  throngh  two  outside  rows  of 
rivet  botes. 

Appearance  of  fhuitnree,  silky  in  part,  granalar  in  part.  Tbe  metal 
in  the  silky  sections  well  drawn  down,  the  granalar  sections  not  mnoh 
redaced  in  thickness  of  plate ;  the  extremes  of  thickness  after  &actai« 
being  ".666  in  the  silky  and  "  840  in  the  granalar  metal. 

A  load  report  accompanied  the  firsctnre  of  the  granalar  metal. 

Maximum  tinit  on  joint. 

Toialon  on  iTMa  Motion  of  i>l>4e poimdapnniunliiiih..  »7.n» 

do ».(«• 

do si.soe 


902  TESTS  OP  IBONy    STEEL,    AND   OTHER   MATERIALS. 

No.  920. 

(1''  Steel  rivets ;  1^"  driUed  holes.) 

Areas, 

nfttoA,groM  Motional  ATM •qamnhkcikim..  11488 

natoA,petMotioiuau«a do J6.78 

Plftto  A,  bearing  sitrfAoe  of  riTote do 10.28 

BiTots,  ohearingMca do UiOI 

Oaaged  length|  W. 


AppUodloodt. 

In  ganged  length. 

'Bwnarka 

TotaL 

Portanare 
inon. 

Klongation. 

Sot 

Poundf. 
14»488 
28,876 
48,814 
67,762 
7%  100 
88,628 
101.066 
116,504 
120,0ft2 
144,380 
168,818 
173,266 
187.604 
202,133 
216.670 
281.008 
246,446 
250,884 
274,322 
288,7«(n 
803,188 
817.686 
832,074 
846,512 
860,050 
875,888 
888,826 
404.264 
418,702 
483,140 
447.678 
462,016 
476,464 
480.882 
505,880 
610.768 
684,806 
648,644 
554,400 

PMMMlt. 

1.000 

8,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

0.000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000 

18,000 

18.000 

20,000 

21,000 

28,000 

28,000 

24,000 

25.000 

26.000 

27.000 

28.000 

80.000 

80,000 

81,000 

82,000 

83.000 

84,000 

85,000 

86.000 

87,000 

88,060 

38,400 

a 

.0000 
.0005 
.0008 

.0016 

.0010 

.0023 

.0028 

.0038 

.0040 

.0046 

.0050 

.0085 

.0112 

.0170 

.0804 

.0228 

.0258 

.0280 

.0311 

.0856 

.0420 

.0581 

.0880 

.1068 

.1888 

.1586 

.10 

.28 

.27 

.81 

.86 

.40 

.44 

.51 

.57 

.66 

.75 

Ineh. 

OL 

Initial  load. 

• 
• 

Tenailo  atroDgth. 

.0000 

.0008 

.0186 

•  •  ^m  •■••■••« 

.0220 

Fractared  plate  A,  taking  a  zigzag  course  throagb  two  outer  row8 
of  rivet  holes.    Appearance  of  fractares^  silky,  slightly  lamellar. 

Maximum  8trw$  on  joint. 

Tension  on  groaa  aootion  of  plate poonda  per  agvan  ineli.'  ^fH 

Tenalon  on  net  aeotion  of  plate do 0*^ 

Oompreaslon  on  bearing  aorfltoe  of  rlTOta »^ ^ 4o Sittf 

Shening  OS  rireta do %^ 


a* 


k 

^ 

k 
t 
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c 


8 
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> 


^T» 
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§■ 


i 
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m^ 
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TESTS   OF  IBONy  STEEL,  AND   OTHER  MATEBIALS. 

So.  921. 

'  {V  steel  rivets ;  liV'  drilled  holes.) 

Areoi, 

Plftte  A,  groM  MotioiuJ  area iqiuffeinohet..  14.356 

Plato  A,  net  Metioiui  MM do Ja58 

Plato  A,lMail]igiiirfiM)eofiiT6to do 10.10 

Btveta,  ahMringarea do lOiSl 

Gaaged  leogth,  15^^ 


903 


AppUadloada. 

In  ganged  lengtti. 

Totol. 

Persqnaiv 
IneA. 

EkmgatUm. 

Sot. 

Fmmdi. 
14,356 
38,513 
43,768 
67,034 
71,280 
85,536 
89,781 
114,048 
128,804 
142,660 
166,816 
171,073 
185,828 
189,584 
318,840 
338,006 
243,853 
366,608 
370,864 
286,120 
280,876 
818,683 
837,888 
843,144 
866,400 
870,656 
884,813 
888.168 
418,434 
427,680 
441,836 
456,192 
470, 448 
484,704 
488,860 
518, 316 
587,472 
541,000 

Foundi. 

1.000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

13,000 

18,000 

14,000 

15^000 

16.000 

17,000 

18,000 

lOlOOO 

20,000 

21,000 

22,000 

23,000 

24,000 

26^000 

26,000 

27,000 

28,000 

28,000 

80,000 

31,000 

82,000 

88,000 

84,000 

85,000 

86,000 

37,000 

87,960 

Inch. 

0. 

.0008 
.0005 
.0010 
.0016 
.0028 
.0029 
.0038 
.0060 
.0060 
.0080 
.0099 
.0128 
.0168 
.0189 
.0211 
.0235 
.0256 
.0280 
.0818 
.0355 
.0405 
.0485 
.0708 
.1020 
.1870 
.1585 
.18 
.32 
.25 
.29 
.84 
.88 
.46 
.51 
.56 
.68 

IndL 
0. 

Initial  load. 
Tenaile  itrength. 

.0006 

.0068 

.0189 

.0335 

Fractured  plate  B,  taking  zigzag  coarse  throagh  two  oatside  rows 
of  rivet  holes. 
Appearance  of  fractare,  silky,  slightly  lamellar. 

Maaimum  9ire$9  an  Joint, 

Tenatcm  on  groas  aeotion  of  plato poonda  per  aqoara  inch..  87,860. 

Xaiaioii  on  not  sootion  of  pbto do 51,180 

Oompreaaion  on  bearing  aoxlboe  of  rlToto do 58k660 

lonilTeto ^ do 27,780 


904  TESTS   OF  IBON,   STEEL,    AND   OTHER  MATERIALS. 

No.  922. 

(3  plates,  1-iV  iron  rivets,  1^^'  drilled  holes ;  2  plates, 
li*'  iron  rivets,  H"  drilled  holes.) 


Areas. 


fteto  A,  grOM  MOtiODAl 

Plate  A,  net  aeottoBal  area 

Plate  A,  bearing  sniflMe  of  ilvet . 
Btrete,  ahearingazea 


.aqnaretnohea..  13.781 

do 10.96 

do 16.80 

do 28.60 


Oaaged  length,  2^'. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

TotaL 

Per  Maare 
inob. 

Poundi. 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

16,000 

17.000 

18, 0<.0 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

30,000 

31,000 

32,000 

38,000 

34,000 

85,000 

86,000 

37,000 

38,000 

89,000 

40,000 

40,810 

• 
Elongation. 

Set. 

Poundt. 
18,781 
27,662 
41,343 
66.124 
68,906 
82,686 
96,467 
110,248 
124,029 
187, 810 
151,501 
166.872 
179, 153 
192,034 
206,715 
220,406 
284,277 
248,058 
261,839 
275,620 
280,401 
803,182 
310,863 
830, 744 
344,125 
358,306 
372,087 
385,868 
399.649 
413,430 
427, 211 
440,002 
454,778 
468,554 
482,835 
496, 116 
600,897 
523,678 
537,450 
551,240 
662,400 

0. 

.0003 
.0010 
.0018 
,0026 
.0084 
.0016 
.0054 
.0063 
.0076 
.0094 
.0106 
.0118 
.0138 
.0174 
.0204 
.0250 
.0295 
.0344 
.0408 
.0494 
.0609 
.0830 
.1220 
.1740 
.20 
.25 
.82 
.37 
.42 
.48 
.56 
.68 
.69 
.80 
.00 

1.03 

1.20 

1.41 

1.70 

2.10 

JfidL 
0. 

Tnitialload. 
Teoaile  ttnngth. 

....  ....... 

.0006 

.0025 

.0078 

.0283 

•  •*••••■••«• 

Fractured  plate  A  along  ontside  rows  of  rivet  holes. 
Appearance  of  fractares,  silky,  slightly  lamellar.    Mean  tiiickn668 
at  fixture,  '^56. 

Maximum  9ire$$  on  joint 

Tenaion  on  groaa  section  of  plate poonda  per  sqnaie  inoh..  ^BJ 

Tenaion  on  net  section  of  plate do 51.ffv 

Compreasion  on  bearing  surface  of  rivets do KjJ 

Shearing  on  riveta do ^"* 


+     +     J- 
+     + 
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TE8TS  OF  IBON,   STEEL,   AND  OTHEB  MATERIALS. 

Na923. 

(3  plates,  l-xV'  iron  rivets,  1^'^  drilled  holes;  2 
plates,  1^''  iron  rivets,  1^'^  drilled  holes.) 

Ar§a». 

Fbkte B,  groM Motional  afM ....■qaarainobot..  18.801 

Plato  B.  net  MCtioiuaanA.. do 18.888 

TlatoB,  bearing  aarfaoe  of  xireta do lt.88 

~ do a8|80 


905 


(Ranged  length,  25^'. 


Applied  loada. 

In  gangod  loBsth. 

Bomarka. 

Total. 

Peraanare 
inoh. 

Elongation. 

Sot. 

PiMmdff. 
18,862 
27.704 
41.666 
66.406 
60.860 
88,112 
86,864 
110,816 
134,668 
138,620 
162,878 
166,224 
180,076 
103,828 
207.780 
221.632 
235,484 
248,336 
263.188 
277,040 
280.882 
804. 7U 
818.606 
832.448 
846^300 
860.152 
874,004 
887,866 
401.708 
416.560 
428. 412 
443.264 
457,116. 
470.068 
484.820 
406.672 
512,  524 
626.376 
640,228 
654,080 
667.032 
678,200 

Poundt, 

1.000 

2,060 

3,000 

4,000 

6,000 

6.000 

7.000 

8.000 

8.000 

10.000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

Inehm. 
0. 

.0008 
.0016 
.0024 
.0088 
.0088 
.0047 
.0066 
.0067 
.0077 
.0082 
.0104 
.0136 
.0168 
.0201 
.0236 
.0272 

0. 

Initial  load. 
Tenaile  strength. 

.0008 

.0080 

.0106 

18. 000              .  0308 

10.000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26.000 
27,000 
28.000 
28.000 
30.000 
31.000 
82.000 
8S,iH)0 
84.000 
35.000 
46,000 
37,000 
38.000 
88,000 
40.000 
41,000 
41,740 

.0360 

.0428 

.0626 

.0646 

.0885 

.1300 

.18 

.21 

.26 

.31 

.36 

.42 

.48 

.56 

.61 

.68 

.78 

.00 
1.02 
1.16 
1.31 
1.64 
1.86 
8.40 

.0276 

Fractnred  plate  A  along  ontside  rows  of  rivet  holes.    Appearance 
of  fractures,  silky,  slightly  lamellar. 

Maximum  atrett  onja^u 

Tenalon  on  groaa  seotion  of  plate ponnds  per  aqnare  inch..  41,748 

Tendon  on  net  seetion  of  plate do 62^640 

aion  on  bearing  sorface  of  riyeta do 86^800 

onrirets do 20.660 


906  TESTS  OF  iron/ STEEL,    AND  OTHER  MATERIALS. 


Ko.  924. 


(3  plates,  1^'  iron  rivets,  1^'^  drilled  holes;  2  plates, 
If'  iron  rivets,  1^"  drilled  holes.) 

Plata  B,grimiecttoaftlMea sqnarsinoliM..  11 W 

Plate  B,  net  MctioDAl  area do 10.91 

Plate  B,  bearing  anrfkoe  of  riTeta do 14LM 

BlTOta,  ehearingana do 28i0t 

Ganged  length,  W. 


AppUadloada. 

In  ganged  length. 

Reniarks. 

ToftaL 

Per  Mnaie 
inoli. 

Slongation. 

Set. 

Foundt, 
18,741 
87,482 
41,228 
64.964 
68,705 
82,446 
96,187 
109.928 
128,669 
187, 410 
161,151 
164,882 
178.638 
192.874 
206,115 
219.856 
283,607 
247,338 
261,079 
274.820 
288,561 
802,802 
816,043 
829,784 
843,626 
857,266 
871,007 
884,748 
39ft,  489 
412,280 
426,971 
439,712 
458,458 
467,194 
480,935 
494.676 
608,417 
522,158 
636,899 
649,640 
661,800 

PMMMte. 

1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
18,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81.000 
82.000 
83,000 
84,000 
86,000 
36,000 
87.000 
38,000 
89.000 
40,000 
40,120 

0. 
.0006 

.0011 

.0020 

.0027 

.0087 

.0046 

.0061 

.0062 

.0672 

.0085 

.0100 

.0112 

.0125 

.0147 

.0185 

.0287 

.0286 

.0860 

.0426 

.0509 

.0660 

.0925 

.1366 

.17 

.21 

.29- 

.36 

.41 

.46 

.51 

.60 

.66 

.77 

.88 

1.01 

1.17 

1.86 

1.60 

2.08 

0. 

Tnftialload. 
TenaOe  itieagth. 

.0012 

.0019 

.0066 

.8275 

Fractnred  plate  A  along  three  ontside  rivet  holes.    Appearance  of 
fractnre,  silkj,  lamellar.    One  seam  in  fractnred  surface  ^'  wide. 

MaoDimum  9ire8»  an  Joint, 

Tension  on  groeaseotion  of  plate poanda  per  aqiumiMik.-    ^ 

Tenaion  on  net  section  of  plate jo mqi 

Compgesslon  on  bearing  snrikoe  of  rivets do j.g| 

Shesiing  on  rivets do '* 
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^fl^ 


/ 


^ 


at 


^•1 


> 


t 


> 


1^ 


( 
( 


> 


ytO."// 


o  o 


i 


i 


o'   o 
o  o 


i 


I 


TESTS   OF  IRON,   STEEL,   AND  OTHEB  MATEfilALS.  907 

^0.925. 


\ 


(3 plates,  rMron  rivets,  ItV^  drilled  holes;  2  plates, 
1^^'  iron  rivets,  lif*  drilled  boles.) 

Arm§* 

Plate  A,  gioMMoiionAlaireft tqiiaraiiieliM..  18. 

Plaite  A,  net  Motional  ereft do 10. 

Plate  A,  bearing  rarftoe  of  riTete do 14046 

Sireta,  iliearingana do 88.41 

G«nged  length,  2S^'. 

Joint  warped  convex  on  the  micrometer  side. 


Applied  loada. 

In  ganged  length. 

Bemarka, 

TotaL 

PerBffoan 
inch. 

Blongation. 

Set. 

POttlKto. 

18,268 
28,604 
88,766 
63,008 
86;  280 
79^612 
92,764 
106,016 
110;  288 
182,620 
145,773 
168,024 
172,276 
188,528 
198;  780 
212.082 
226,284 
238,686 
261,788 
286,040 
278,292 
291,544 
804,788 
818,048 
881,800 
844,668 
867,804 
871,068 
884,808 
897,500 
410,812 
424,064 
437,816 
460,688 
463,820 
477,072 
490,324 
608,578 
618,828 
630,080 
513,332 
568,684 
687,600 

Foundi, 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

8,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

18,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26^000 

26,000 

27,000 

28,000 

29;  000 

80,000 

31,000 

32,000 

33,000 

84.000 

85,000 

88,000 

87,000 

38,000 

89,000 

40,000 

41,000 

42,000 

42.820 

Inehi$, 
0. 

.0002 
.0014 
.0822 
.0080 
.0047 
.0055 
.0089 
.0088 
.0101 
.0127 
.      .0140 
.0168 
.0184 
.0210 
.0260 
.0275 
.0806 
.0845 
.0886 
.0425 
.0460 
.0600 
.0558 
.0680 
.0866 
.1136 
.1520 
.20 
.28 
.27 
.32 
.38 
.48 
.47 
.54 
.61 
.71 
.79 
.91 
1.02 
1.17 

JiMfc. 

0. 

Initial  load. 
Teneile  strength. 

.0018 

.0061 

.0118 

.0888 

.0487 

Fractured  plate  A  along  outside  rows  of  rivet  holes.    Appearance  of 
fractures,  silky,  lamellar. 

Maximum  stress  on  Joint 

T«Baion  on  graas  section  of  plate poonds  per  square  inch..  42;  820 

Snsioii  on  net  section  of  plMO do 58,800 

Compresalon  on  hearing  Burfisoe  of  rivets do 40,410 

BheslngoinziTeta do 18,680 
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No.  926. 

(3  plates,  1'^  iron  rivets,  1^"  drilled  holes }  2  plates, 
1^''  iron  rivets,  1^"  drilled  holes.) 


Plato  B,  grow  leotioiMl 

PUteB,  netteetioiiAlairea do 

PlotoB,  beartnffMuiiMeof  rlToto do 

Biroto  ohMoiiig  «re« do 

Oaaged  length,  25.^^ 


lOLlM 
l&MS 

8a4i 


AppUodloodo. 


Total. 


Foundt. 
13,778 
2S,6S2 
88,328 
61,104 
68.880 
70,656 
80.432 
102,208 
114,084 
127,700 
140,686 
153,812 
166,088 
178,864 
181,640 
204,416 
217, 102 
220,068 
242,744 
265,620 
268,286 
281,072 
203,848 
306,624 
310,400 
832,176 
844,062 
867,728 
370,504 
383,280 
306,050 
408,832 
421.608 
434,881 
447,160 
450,836 
472,712 
485,488 
488,264 
6U,040 
623, 816 
636,682 
640,368 
662,144 
574,820 
678,800 


Poroqiure 
inok. 


Pcundt, 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

18,000 

20,000 

21,000 

22,000 

>23,000 

24.000 

25,000 

26,000 

27,000 

28.000 

20,000 

80,000 

31,000 

32,000 

33,000 

34,000 

36,000 

36,000 

37,000 

38.000 

30,000 

40,000 

41,000 

42,000 

43,000 

44.000 

46.000 

45,300 


In  USaagod  length. 


ElongiKtion. 


0. 

.0001 
.0001 
.0000 
.0017 
.0030 
.0032 
.0042 
.0056 
.0076 
.0087 
.0108 
.0126 
.0140 
.0166 
.0178 
.0208 
.0286 
.0246 
.0278 
.0315 
.0343 
.0387 
.0424 
.0404 
.0564 
.0666 
.0766 
.0071 
.1248 
.1746 
.21 
.26 
.80 
.36 
.40 
.46 
.62 
.60 
.68 
.78 
.88 
.07 

1.11 

1.31 


Set. 


Ineh. 
0. 


0008 


0028 


0067 


.0140 


Initial  load. 


Tensile  strength. 


Fractared  plate  A  along  outside  irows  of  rivet  holes, 
of  firaetnres,  silky,  slightly  lamellar. 


Appearanr 


Maxtmum  stre9$  on  joint, 

Tansion  on  groea  section  of  plate pounds  per 

Tension  on  net  section  of  plate 

Compression  on  bearing  surface  of  rivets 

Shearing  on  rivets •••»..•. 


do. 
do. 
do. 


lil« 


^  ■* 


1 
t 

B 
» 

5 


>» 


< 


MtC 

c 


t 


Zo"/*^ 


w6mhW 

>i —  — --  — 


o 


i-  jn  ^-  ^_^ 


r 


I 


o 
o 


o    o 


o 


r 


Zo./^ 


I 


^ 


; 


^^f 


^^ 


)( 


> 
> 


( 


■ 


^1 


> 


4- 

4-         +          4- 

4- 

4- 

4-         4- 

4- 

4- 

^O^ 

4- 

+ 

^vJ- 

^- 

-t 
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-H 

4- 
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4- 
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>to.V 
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J'e^So^^^ 
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No.  927. 


(3  plates,  V  iron  rivets,  1-jV'  drilled  holes ;  2  plates, 
1^''  iron  rivets,  l|''  drilled  holes.) 

Areat. 

Plale B, ffTOM MctioiiAl ueft aqumiaohM..    l&ai 

Plato  B,  net  Motional  an*. do 11.16$ 

Plato fi,  bettrirganrflMe of  riTota do 18.678 

BiTeta^  ahearingarea do M.il 

Ganged  length,  25". 


Applied  loftda. 


TotaL 


PS9tmd». 

12.810 

35^830 

88^490 

61,240 

.84.050 

78,800 

80,870 

108,480 

116,280 

128,100 

140.810 

168,720 

181^680 

170,840 

102;  150 

304,080 

217,770 

280^688 

2I8»880 

268^280 

2681010 

281,820 

204,880 

807,440 

888,080 
846,870 
868,888 

871,480 
884,800 
887,100 
480^020 
422,780 
486^640 
448,850 
481,180 
478,070 
488^780 
488,680 
612; 400 
826^210 
638,020 
560,880 
681;  818 
678;  468 
680,200 


Peraoonre 
inoh. 


1,000 
2,000 
8,000 
4,000 
6,000 
8,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
18,000 
14,00(f 
16,000 
18,000 
17,000 
18,000 
18,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26^880 
28,000 
27.000 
28,000 
28;  000 
80,000 
81,000 
89;  000 
88,000 
84,000 
86,000 
88,000 
87,000 
88,000 
88,000 
40,000 
41,080 
42,000 
48,000 
44,000 
46,000 
48^870 


In  ganged  length. 


Elongation. 


0. 

.0004 
.0008 

.0018 
.0028 
.0020 
.0038 
.8048 
.8050 
.0078 


.0006 
.0116 
.0180 
.0161 
.0180 
.0201 
.0218 
.0268 
.0286 


.8048 
.0888 
.0440 
.0488 
.0688 
.0846 
.0740 
.0886 
.1870 
.18 


.81 
.84 
.40 
.48 
.68 
.80 
.87 
.77 


LIO 
1.28 


Set. 


Jneh. 
0. 


.0007 


.0087 


.0162 


,8818 


InitiiaiMd. 


Tenalle  atrength. 


Fraotored  plate  B  along  ontside  rows  of  rivet  holes.    Appearance  of 
fractares,  silky }  slightly  lamellar.    Plates  open  at  batt  joint  i". 

JfociflMMi  9tre89  anjafmt, 

Ttoabnongioaaaectionofplato povnda  per 'aqnnre  inch..  48^070 

Tteohin  on  net  aaotion  of  pinto • do 67,840 

Compraoaion  on  bearing  anrlkee  of  itToto do 48,470 

nxlTeto do.. ...a..  1S;410 
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No.  928. 
{H^^  iron  rivetB ;  1"  drilled  holes.) 

Area$, 

PlAtoBt  groM  Motional  are* tqiufvliiohM..  &S87 

P]«te  B,  net  seotloiua  are* do 01831 

Plate  B,  bearing  anrfiMM  of  riTets do a«S7 

Blreti,  ahearingarea do 1&08 

Ganged  length,  25". 


Applied  loads. 


TotaL 


Poufidf. 

8»287 

ie,574 

34.881 

88,148 

41,486 

48,728 

68,000 

88,288 

74,688 

82.870 

01,167 

00.444 

107,781 

118^018 

124,306 

182,608 

140.870 

140.168 

167,458 

166,740 

174.027 

182,814 

100.601 

106.888 

207, 176 

816,482 

223,740 

232.036 

240,328 

248.810 

260,807 

266.184 

278,471 

281,758 

200,046 

208,882 

800,610 

814.806 

823,108 

881. 480 

360,160 


Pereqoaie 
inon. 


Pounds, 

1,000 

8,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8.000 

0,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16.000 

17.000 

18,000 

10,000 

20,000 

21,000 

22,000 

28,000 

24,000 

20^000 

26,000 

27,000 

28,000 

28.000 

30,000 

31,000 

32,000 

83,000 

34.000 

86.000 

36,000 

87,000 

38,000 

38,000 

40,000 

42,250 


In  ganged  length. 


Elongatifm. 


Inak. 

0. 

.0006 
.0017 
.0037 
.0000 
.0078 
.0086 
.0116 
.0140 
.0162 
.0185 
.0100 
.0220 
.0240 
.0258 
.0201 
.0808 
.0826 
.0346 
.0878 
.0406 
.0438 
.0458 
.0503 
.0568 
.0610 
.0770 
.1875 
.10 
.24 
.20 
.33 
.88 
.44 
.40 
.56 
.65 
.73 
.82 
.06 


Set. 


Inch. 
0. 


.0044 


.0147 


Initial  load. 


.0188 


.0311 


Beale  itarted  off  plate  B. 


Tenette  strength. 


Fractured  plate  B  along  outside  rows  of  rivets,  beginning  the  fract- 
nres  at  edges  and  extending  from  rivet  holes  towards  the  middle  of  the 
plate. 

Appearance  of  fractures,  silky,  slightly  lamellar;  metal  well  drawn 
down.  ^ 

Maximum  8lre$9  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sonaie  inch ••  ^^S 

Tension  on  net  section  of  plate do '^% 

Compression  on  bearing  sorfkoe  of  rivets do ^2 

Shearing  on  rivets do ^^ 


I 


y 


x-x^: 


I 


^ 


t 


Sk?i^_.. 


ROq0^pQ43. 
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No.  929. 
m"  iron  rivets;  1"  drilled  holes.) 

FlftteA,  groHMetftniAlanA iqiiareiiKJhM. 

PI»teA,n6t  MofeioiuaarM ^ do 

Pliite  A,  bearing sarfhoe of  rlTeU do..... 

BiTeto,  ■hoMliig  aiM do 

Gauged  length,  25^^ 


.  8.211 

6.756 

.  7.894 

.  18.06 


Applied  loAdB. 

In  gnnxed  length. 

Benuffka. 

TotaL 

PeraqoATe 
Itton. 

Elongation. 

Set. 

PmhmU. 

8,211 

16,422 

24,688 

82,844 

41.066 

48,966 

67,477 

65^688 

73,889 

82,110 

80.821 

88,532 

106^743 

114,064 

123,165 

181.876 

138,587 

147,798 

156,009 

164,220 

172,431 

180,042 

188,868 

197,064 

206,275 

213,488 

221,697 

229,008 

288,110 

246,830 

254,641 

262,752 

270,068 

270,174 

287,885 

»6,006 

803,807 

812, 018 

820^229 

828,440 

886,000 

Pvundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

^.000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

81.000 

82,000 

88,000 

34,000 

35,000 

86,000 

37,000 

38,000 

89,000 

40,000. 

40,800 

0. 

.0005 
.0011 
.0018 
.0080 
.0045 
.0065 
.0004 
.0118 
.0140 
.0174 
.0191 
.0220 
.0245 
.0208 
.0286 
.0319 
.0342 
.0368 
.0884 
.0481 
.0456 
.0406 
.0538 
.0588 
.0688 
.1010 
.1540 
.19 
.25 
.28 
.33 
.89 
.44 
.51 
.09 
.68 
.77 
.91 

1.06 

1.85 

InOL 
0. 

Initial  UMd. 

Boale  atarta  off  platea. 
Tensile  atrength. 

.0017 

.0092 

.0168 

.0287 

"**."08©" 

Fractared  plate  A  along  outside  row  of  rivets.    Appearancey  silky , 
slight  lamination. 

Maximum  8tres$  onjoimt 

Tenaioo on groaa aection of  pUte pmmda per aqnare inch..  40,800 

Tension  on  net  section  of  pl*te do f¥*S!i 

Gompreaalon  on  bearing  anz&oe  of  rlTota do fibzlz 

fihewtngonriyeta do 18^660 


912  TESTS   OF  IKON,   STEEL,   AMD  OTHEB  MA.TEBIAL8. 

l!ro.930. 

« 

(H''  ifon  rivets;  1"  driUed  holes.) 


Hate  A,  SBOM  Motloiul  M«ft square  inehM. . 

Plate  A,  net  Motional  MPM do 8.81 

Rate  A,  bearing  rarflMM  of  riToto do 8.88 

BiTOte, eheaxlng  area do 18^88 

Ganged  length,  25"'. 


Applied  loads. 

In  fanged  lencth. 

Rsnuffka. 

TotaL 

Per  MQare 
inok. 

Elongation. 

Set 

Pwmdt. 

4,140 

8.280 

18,680 

24.840 

83,190 

41.400 

48.880 

57.980 

88.240 

74.520 

82.800 

81.880 

88,380 

107,040 

115.920 

124.200 

132.480 

140.780 

149.040 

167.320 

185.800 

173,680 

182.180 

190,440 

196.720 

207,000 

215,288 

283,500 

281,840 

240.120 

248.400 

258,860 

284,080 

273.240 

261,520 

288,800 

298.080 

808,880 

814,840 

822,820 

887.200 

POlMMlS. 

600 

1,008 

2,000 

8.000 

4,000 

6,UOO 

8.000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

18  000 

17,000 

16,000 

19,000 

20,000 

21.000 

32,000 

23.000 

24,000 

26.008 

28,000 

27.000 

2a  000 

29.000 

30.000 

31,000 

32.000 

88.000 

84,000 

36,000 

86.0C0 

87,000 

saooo 

89.000 
40,720 

indksf. 
0. 

.0002 
.0006 

.0012 
.0026 
.0042 
.0083 
.0091 
.0108 
.0128 
.0148 
.0180 
.0208 
.8232 
.0254 
.0280 
.0906 
.0328 
.0368 
.0363 
.0406 
.0451 
.0464 
.0530 
.0660 
.0855 
.0976 
.18 
.22 
.27 
.81 
.88 
.41 
.48 
.54 
.81 
.78 
.80 
.91 
LOO 

JMk. 

0. 

Initial  load. 

SealattMiaofftkeplalB. 
Tenrile  afiengtk. 

•  ^^MO 

.0081 

.0184 

.0834 

.8417 

Fractures,  silky,  slightly  lamellar.    Metal  well  drawn  down. 
Fracture  began  at  outside  rivet  holes  in  plate  A* 

Maxmnim  Btre$»  an  joint. 

Tension  on  gross  seotioiMfblate pounds  per  squazeineli..  4^  8 

Tension  on  net  section  5|f  Plata. do 81^  8 

Comprsssion  on  bearing  sorikee  of  rlTets do 41,  8 

Shearing  on  xlTets • ..•••••...• .'.do 18,  8 


^Z; 
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Ko.  931. 
{i"  iron  rivets ;  f  J''  drilled  holes.) 

Areas, 

Plate  Bt  gross  seotional  area square inohes..  12.86 

Plate  B,  Det  sectional  area do 0l94 

Plate  B,  bearing  Burface  of  xirets .* do 7.78 

Bivets,  shear'ng  area do 16.Q4 

Oauged  length,  15''. 


Applied  loads. 


In  ganged  length. 


Total. 


Poundt. 
12,360 
24, 720 
37, 080 
40«440 
61,800 
74,160 
86,520 
98,880 
111,240 
123, 600 
135, 960 
148, 320 
160, 6^0 
173, 040 
185,400 
197,760 
210, 120 
222.480 
284,840 
247, 200 
259,500 
271,920 
2SI,280 
290,640 
809,000 
321.360 
333,720 
846,080 
858,440 
870, 800 
883,160 
895,520 
407,880 
420,240 
482,600 
444,960 
457,820 
469.680 
483,040 
494,400 
606,760 
519, 120 
631,480 
538,900 


Per  square 
incn. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,  OCO 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,  OCO 

31,000 

82,  OCO 

33,000 

34,000 

35,  COO 

86,  OCO 

37,000 

83,000 

89,000 

40,000 

41,000 

42,000 

43,000 

43,600 


Elongation. 


Inch, 

0. 

.0001 
.0003 
.0001 
.0006 
.0010 
.0016 
.0019 
.C023 
.0026 
.0031 
.0041 
.0048 
.0056 
.0069 
.0081 
.0103 
.0135 
.0145 
.0170 
.0187 
.0202 
.0220 
.0251 
.0289 
.0348 
.0465 
.0590 
.0780 
.1045 
.1385 
.17 
.20 
.24 
.27 
.30 
.35 
.30 
.43 
.49 
.55 
.62 
.73 


Set. 


Ineh, 
0. 


0. 


.0004 


.0025 


.0101 


.0190 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  B.  Followed  oatside  row  of  rivet  holes  in  part  and 
thence  through  inside  rows  to  the  end  of  the  plate.  Sheared  two  end 
rivets.    Appearance  of  fractures,  silky;  slightly  lamellar. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate poonds  per  square  inch. 

Tension  on  net  section  of  plate do 

Compression  on  bearing  snrfaoe  of  rivets do 

Sheaoing  on  rivets do 


H.  Ex.  16- 


-58 


43.600 
54.220 
09. 720 
85.180 
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No.  932. 
(f "  iron  rivets ;  |f "  drilled  holes.) 

Areas. 

Plate  A,  gross  HO^otional  area square  inobea. .  12.93 

PlaU3  A,  netfloction  »1  iirea  do I0t40 

Plate  A,  bearlu;;  Hurfacoof  rivi'ts do 8.d8 

Riveta.  bhiftring an^a do 15.31 

Ganged  lenfi:th,  15''. 


Ajii»l  ei.1  !t  a<l.s.  In  ja:i.:r»l  lea};tli. 

ihfh.  <" 


Keni:irk$. 


Pounds. 
12, 030 
25, 800 
38,700 
51, 120 
(V4,G50 
77,  .'80 
00,510 
103.410 
llfi..370 
120,300 
142,230 
155, 100 
1(8,090 
181,020 
193,  0.'iO 
206.  8f0 
219,  810 
232,  740 
245, 070 
2a8)G0O 
271,630 
284,460 
297,890 
310, 820 
823,250 
836,180 
349. 110 
362,040 
374. 070 
387,000 
400,830 
418,760 
426,600 
439,620 
452,550 
465,480 
478, 410 
491,840 
504,270 
617, 200 
530,130 
643,060 
655,900 
650,300 


Pounds. 
1,000 
2.000 
3,  Ov'O 
4. » 00 

r>,  coo 

6,000 
7.00'J 
8,  000 
9.000 
10.000 
11,000 
12.000 
13,000 
14,000 
15,(00 
16,000 
17.000 
18,000 
19,000 
20, 000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
43,260 


Inek. 

0. 
.0002 
.  0'H)4 

.Oi)10 
.0010 
.0014 
.0019 
.  O02O 
.0024 
.0032 
.00^6 
.  0U42 
0054 
.0064 
.0085 
.0109 
.0120 
.0138 
.0156 
.0178 
.0203 
.0230 
.0275 
.0332 
.0440 
.0556 
.0750 
.0097 
.1326 
.16 
.20 
.24 
.27 
.81 
.84 
.39 
.44 
.62 
.68 
.67 
.77 
.96 


Inch. 

0, 


Initial  load. 


.0001 


.0005 


.0039 


0096 


.0230 


Teatile  atrength. 


Fractured  plate  A  aloDfi^  outside  row  of  rivet  holes,  except  end  sec- 
tions and  one  middle  section.    Appearance  of  fractures,  silky,  lamella^' 


3faa^iiiiiiii  strew  on  joint. 


41 8» 


Tension  on  gross  section  of  plate ponnda  per  squire  io<^--  ^  j-^ 

Tension  on  net  section  of  pli^ do Jsji 

Compression  on  bearing  Biu&ce  of  rivets do ^m 

Shearing  on  rivets do "> 


p 

f 


-H  +  +  4.  4- 

•      -I-  +  +•         -f 

+  4-   i^""^   4  + 
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+      4      4.      4-      4- 
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^ 


^ 
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l^ 


^^«^ 


Oy> 


%      JTr'ajc^xxr^ 


00000 


00 
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^ 
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+  +  V  y  4  4- 

4  +  4         + 

4  +  +         4  -I- 


Ss 


+  +  4- 

::0: 


^ 


+     +     +      +      + 
+     +     +      + 

::0:: 

+     +     +      t 
+      +     +      +      + 


TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 


915 


No.  933. 


(f "  iron  rivets ;  f|"  drilled  holes.) 

Areas. 

Plato  B,  i^roM  sectional  area square  inches..  12.98 

Plato  B,  net  Bectional  area do 10.44 

Plato  B,  beariog  sarfacoof  riveta do 8.11 

BivetB,  sbearlDgar^a... do 15.34 

Gauged  length,  15''. 


Applied  loads. 


lu  gauged  length. 


Total. 


^^l^vh^""  EloDgation.} 


Set. 


Founds. 

1 
Poundn. 

12,  J»80 

1,  UOO 

2^.U60 

•2, 000 

38,  940 

3.  000 

51. 920 

4,000 

04. 900 

5,000 

77,880 

6.000 

90,800 

7,000 

103,  840 

8,000 

116.8.0 

9.000 

1«9,800 

10.000 

142,  780 

11,000 

155, 760 

12.000 

168, 740 

13,000 

181,720 

14.000 

104,700 

15, 000 

207,680 

16,000 

220,660 

17.000 

233,040 

18,000 

246,620 

19,000 

259,600 

20,000 

272,580 

21,000 

285.560 

22,000 

206,540 

23,000 

811, 620 

24,000 

324.500 

25,000 

337,480 

26,000 

350,460 

.   27,000 

863,440 

28,000 

876,420 

20,000 

389,400 

30,000 

402,380 

81.000 

415,360 

32.000 

428.340 

38,000 

441,320 

34,000 

464,300 

85,000 

467.280 

36,000 

480.200 

87,000 

483.240 

38,000 

506,220 

39,000 

610,200 

40,000 

632,180 

41,000 

545,160 

42,000 

558,140 

43,000 

Inch. 

0. 
.0001 
.0009 
.0013 
.0015 
.0014 
.0019 
.0020 
.0025 
.0030 
.0035 
.0039 
.0045 
.0054 
.0072 
.0085 
.0130 
.0141 
.0155 
.0178 
.0195 
.0223 
.0255 
.0328 
.0442 
.0605 
.0760 
.0055 
.1250 
.16 
.21 
.25 
.28 
.82 
*  86 
.40 
.46 
.60 
.55 
.63 
.71 
.82 
.03 


IncK 
0. 


.0006 


.0005 


.0028 


.0107 


.0840 


Remarks. 


Initial  load. 


Tensile  strength. 


Sheared  every  rivet  in  the  joint  in  both  plates.  The  under  cover 
dropped  to  the  floor.  Double  shear  in  plate  A  three  rivets:  single 
shear  in  plate  B  with  the  exception  of  one  rivet,  which  sheared  in  two 
planes. 

Maximum  stress  on  joint. 


>late pounds  per  square  inch..  43,000 

Tension  on  net  section  of  plate do 53,460 

Compression  on  bearing  surfince  of  riTet« do ^§S 

Shearing  on  rivets do 86,800 


Tension  on  gross  section  of  piatt 

>Iate. 
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TABULATION  OF  RIVETED  JOINTS  FOB  UNITED  STATES 


So. 

of 

Marks. 

test. 

910 

A, 

911 

A, 

912 

As 

913 

B, 

914 

B, 

1 

1 

915 
916 


91*: 


918 
910 


920 


921 


B, 


D, 


El 


£t 


E. 


Style  of  Joint. 


^       •   A. 


j'piiKh. 


Lo°cgo°o°o°o°q 


Bo!b0 


t 
I 


SWp^eh. 


eo7oo 


»5 


4 


3^/*"pitch. 


Q  O  O  O  O 

o  o  o  o  o 


27!bo 


T 


I 


Nominal 

thtckneaa 

of  plAte. 


Inch. 


i 


i 
I 


i 


Size  and  kind  of 
riTOta  and  bolea. 


ets.      II  •  i  n  e  b 
drillfcd  boles. 


I 


i-i-inch    steel  riv- 
•      <-t*.     5^.  inch 
(Irilii-tl  holes. 


>l-inoh  steel  nv-^ 
ets.    lA-ineh 
drilled  noks. 


M-inch  ateel  ht.< 
drilled  h ' 


TESTS   OF   IRON,  STEEL,  AND   OTHEB    MATERIALS. 
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NA  VY  DEPARTMENT,  B  UREA  U  OF  STEAM  ENGINEERING. 


S<)ctional  area  df 
plate. 

Bearing 

surface 

of  riyeta. 

Shearing 
area  or 
rivets. 

Tensile 

strength 

of  plate 

per 

square 

inch. 

Maximum  stress  on  Joint  per  square  inch. 

Tension 
on  gross 
section 
of  plate. 

Tension 

on  net 

section 

of  plate. 

Compres- 
sion on 
bearing 
surface 

of  rivets. 

Shearing 
on  rivets. 

jPfflci- 

Gross. 

Net. 

ency  of 
Joint. 

Sqindua. 

Sq.inehM. 

Sq.inchet. 

Sq.inchM. 

Poundt. 

Poumtf. 

Poundt. 

PoundM. 

Pound; 

PereenL 

13.22 

10.12 

8.72 

12.40 

53,710 

42,860 

55,990 

84.320 

4A,470 

79.8 

13.08 

10.01 

6.64 

12.46 

53,710 

40,960 

A3,530 

80,090 

43,000 

76.2 

12.41 

0.60 

6.80 

12.46 

53,710 

42,720 

55,800 

84,140 

49,ff40 

79.5 

12.81 

10.81 

8.01 

1&84 

53,710 

43,460 

94,O40 

69.560 

86,320 

80.9 

12.80 

10.21 

7.03 

15.84 

53,710 

40,890 

50,*J00 

64,630 

83,410 

75.2 

12.801 

10.21 

7.94 

15.84 

53,710 

• 

44,290 

55,030 

70,790 

36,640 

82.5 

14.871 

10.08 

a26 

1&06 

51,100 

35,180 

51,lffO 

62,560 

82,840 

68.7 

14.848 

10.07 

8.23 

15.06 

51,190 

36,190 

ft9,64M» 

64.410 

88,210 

70.7 

14.705 

10.11 

8.27 

15.00 

51,190 

35.780 

5SI,050 

63,630 

82,970 

60.9 

14.322 

10.63 

10.15 

m 

19.51 

51, 190* 

37,910 

51,080 

53,500 

27,880 

74.1 

14.438 

10.72 

10.23 

19.51 

51,190 

38,400 

51,790 

54,190 

28,420 

76.0 

li.258 

10.58 

10.10 

19.51 

51.190 

37,050 

51,130 

53,560 

27,780 

74.1 

[The  figures  in  heavy-faoed  type  Indicate  the  manner  of  failore.  J 
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TABULATION  OF  RIVETED  JOINTS  FOE  UNITED  STATES  NAVT 


Ko. 
of 

tett 


924 
925 


926 


927 


HtfkB. 


Oi 


Gt 


Gi 

H, 


H> 


S^le  of  Joint. 


o 


I 


o 


o 


t 


Komiiial 
thlckneas 
of  plftte. 


\ 


fb9Po 


o 
o 


O      OJ 


o 


so!h 


i 


Size  and  kind  of 
riveta  and  holeti 


I 


Inch, 


I 
f 


3platea. 
ItV^iica  iron  m- 
ets.     li-inoh 
drilled  botea. 


2p1atea. 
l^-inch  iron  lir- 
eta.     U-inoh 


drilled  bolea. 


lol 


linch 


dBlatea. 
LUonriTata. 


l^inch  drilled . 
Lolea. 


2  plates.       < 
l|«inc'^  iron  n>- 
eta,     U-iBcS 
drillad  lolea. 


TESTS   OP   IRON,  STEEL,  AND    OTHER   MATERIALS. 
DEPARTMENT,  BUREAU  OF  STEAM  ENGINEERING— Continued.. 


919 


SeetioiiAl  area  of 
plate. 


SqMuhet. 
13.781 


ia852 


8q,\neKe9. 
10.08 


13.741 


13.252 


12.776 


12.81 


10.085 


Bearing 

fturface 

of  rivets. 


Sq.inehM. 
16.30 


10.90 


10.537 


10.154 


10.180 


16.88 


Shearing 
area  of 
rlveta. 


Sq.inehu. 
2&00 


16.26 


14.045 


13.548 


13. 576 


2a  00 


Tensile 
strength 
of  plate 

per 

aqnare 

inch. 


Maximum  stress  on  joint  per  square  inoh. 


Tension 

on  gross 

section 

of  plate. 


PoundM. 
51,190 


51,190 


2a  00 


30.41 


51,190 


53,710 


Poundt. 
40,810 


30.41  53, 710 


30.41 


53,710 


Tension 

ou  nrt 

section 

of  plate. 


41, 740 


Pounds, 
51,460 


Comprea 
sion  on 
bearing 
sarface 

of  rivets. 


Powidf. 
34,500 


5J,640 


40,120    ftO,580 


42,820 


45,300 


46,070 


A3,800 


57,000 


57,040 


35,800 


Shearing 
on  rivets. 


P<mnd$. 
20,090 


20,650 


33,910 


40,410 


42,720 


43,470 


19,690 


18,660 


ency  of 
Joint. 


7a7 


19,030 


10,410 


81.5 


7a  4 


7a  7 


84.8 


8a8 
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TABULATION  OF  RIVETED  JOINTS  FOB  JJSITED  STATES  SiTT 


JmL 

' 

A 

i 

A 

drillodlMk*. 

A 

1 

1 
1 

] 

TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS.  921 

DEPABTMENT,  BUBEAU  OF  STEAM  EXGINEEBING—Coniinued. 


Seotional  area  of 
pl*te. 


Oroas. 


8q.inehsM.  Sq.incku 


Net. 


8.287 


&sn 


&28 


12.86 


12.98 


12.86 


6u820 


&755 


6l81 


9.94 


10.40 


10.44 


Bearing 

Borfaoe 

of  rivete. 


Sq.inehes.  Sq.ineku 


SbearioK 
area  of 
riveta. 


a  057 


7.904 


8.05 


7.78 


8.08 


8.11 


18.06 


18.06 


l&OO 


15.34 


Tenalle 
Btrengtb 
of  plate 

per 

squire 

inch. 


Pounds. 


15.84 


15.84 


ICazlmum  streM  on  Joint  per  aqnare  inch. 


Tension 

on  |?rosM 

section 

of  plate. 


Pounds. 
42,250 


68,710 


53,710 


68,710 


40,800 


Tension 

on  net 

section 

of  plate. 


Compres- 
sion on 
bearing 
snrfaoe 

of  rivetA. 


Pounds. 


4»,<i90 


40,790 


43,600 


49,<i90 


94,*440 


43.200 


53,780 


43,000 


68,460 


Pounds. 
43,450 


41.010 


41.890 


69,720 


eo.220 


68,820 


Shearing 
on  rivets. 


Pounds. 
19,880 


18,650 


18.670 


39,130 


36,460 


36,390 


Effici- 
ency of 
Joint. 


Peresnt. 


81.2 


80.5 


80.1 


L 
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The  object  of  these  tests  was  to  ascertain  the  relative  effect  of  slow 
and  rapid  fractures  with  bars  of  the  same  metal  but  differing  in  their 
lengths. 

The  specimens  were  all  turned  to  l/'008  diameter,  but  in  length  they 
varied  from  the  grooved  form  up  to  8'',  each  length  being  in  duplicate. 

The  differences  in  the  results,  due  to  the  dimensions  of  the  speci- 
mens, appear  more  prominent  than  those  due  to  the  speed  of  testing. 
.  It  was  impracticable  to  obtain  the  elastic  limit  of  the  rapidly  frac- 
tured specimens. 

Eapid  fracture  increases  the  apparent  tensile  strength  of  the  metal 
the  greatest  difference  being  found  in  the  short  specimens,  with  a  ten- 
dency to  diminish  as  the  specimens  increase  in  length. 

The  other  properties  were  not  sensibly  affected,  some  of  the  rapidJj 
fractured  bars  showing  greater  contraction  of  area  and  elongation^ 
while  others  showed  lower  results  than  the  slowly  fractured  bars. 

The  appearance  of  the  fractures  were  alike  in  each  class. 


ADHESION  OF  EAILROAD  SPIKES  AlO)  LAGM3CBEWS  IH  VASIODS 

WOODS. 

Spikes  driven  perpendicular  to  the  grain  of  the  wood  and  drawn  out 
parallel  to  their  length. 

In  computing  the  square  inches  of  surface  in  the  wood  no  accoantis 
taken  of  the  tapered  surfaces  at  the  points  of  the  spikes. 

For  the  lag-screws  the  cylindrical  surface  threaded  is  used,  not  in- 
cluding the  points. 
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WEOUaHT-IBOir  BRIDOE-HANQEBS. 

TISSTS  MADE  FOB  THE  MASSACHUSETTS  BOARD  OF BAILBOAD  COMMIS- 
SIONERS. 

The  two  new  hangers  were  forged  at  the  Boston  and  Providence 
Railroad  shop,  by  direction  of  the  Massachusetts  Board  of  Bailroad 
Oommissioners,  and  were  made  for  the  purpose  of  ascertaining  the  com- 
parative strength  of  hangers  with  concentric  and  eccentric  eyes. 

The  old  hanger  was  the  remaining  unbroken  one  from  the  wreck  of 
the  Bussey  Bridge,  Boston  and  Providence  Railroad,  which  fell  March 
14, 1887. 

No.  1358. 

Sectional  area  of  stem,  2''.6xl".52=3.98  square  inches. 


Applied  loads. 

Approximate 

eloDfcation 
outside  to  out- 
aide  of  pin- 
holea. 

Kemarka. 

Total 

Per  aquare 
incn. 

Pound*. 

45.000 

60,000 

60,000 

70,000 

80.000 

90,000 

100,000 

110,000 

120,000 

130,000 

137, 000 

140,000 

143,100 

100,000 

Poundi, 

Inch, 
.05 
.06- 
.07 
.08 
.10 
.12 
.145 
.17 
.22 
.30 
.37 

Snapping  aound. 
Ultimate  atrength. 
Load  at  time  of  rupture. 

85,050 

.50 
About.  75 

Fractured  hanger  at  large  end,  by  opening  along  the  weld  back  of 
the  pin. 
Length  of  fracture,  8'^ 
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TESTS    OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

Ko.  1369. 


Sectional  area  of  stem,  2'^52x  r^51=3.8  square  inches. 
Pin  in  large  end  perpendicular  to  center  line  of  testing  macbine; 
e  and  o  in  center  line  of  testing  machine. 


Applied  loAdfl. 

Approximate 
eloDgation 

onUide  to  oat- 
side  of  pin- 
holee. 

BeTiiArks. 

Total 

Per  •qoue 
in  on. 

Pound*. 

10,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45.000 

50.000 

55,000 

60,000 

65.000 

70,000 

75.000 

80.000 

85,000 

90.000 

95,000 

100.000 

105,000 

110, 000 

115,000 

120.000 

121;  000 

130,000 
132,000 

78,000 

Pound*. 

InthM. 
0. 
.17 
.19 
.21 
.26 
.31 
.85 
.38 
.40 
.42 
.44 
.46 
.47 
.49 
.51 
.53 
.56— 
.58 
.61 
.63 
.68 
.73 
.80 
.88 
.97 

L15 

• 

Pin  in  lone  eye  tekee  beering,  both  enda  agmintt  bat> 
treaeee  of  teeting  maobine. 

Ultimate  strengUi. 
Load  at  time  of  raptnrek 

34,740 

Fractured  the.  hanger  at  large  end,  opening  along  the  weld  back  of 
the  pin.    Length  of  fracture,  about  4^'. 

During  the  test  the  stem  of  the  hanger  yielded  in  the  direction  to 
receive  the  eccentric  loading  on  the  small  end ;  after  the  test  the  eccen- 
tricity being  found  reduced  to  1^". 

A  part  of  the  apparent  elongation  of  this  hanger  was  due  to  the 
oblique  position  of  the  pin  in  the  large  eye,  which  first  bore  against  <»e 
buttress  and  one  corner  of  the  metal  of  the  large  eye. 
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No.  1360. 

Seotional  area  of  stem,  2'^42  x  l'^48=:3.58  sqaare  inches. 
Pin  in  large  end  perpendicular  to  datam  line;  o  and  c  in  center  line 
of  testing  machine. 


Applied  loads. 

ApprozlmAte 
elongation 

ontaidetooat* 

aideofpin^ 

ludea. 

Bemarka.     . 

• 

ToUL 

PerMQue 
inon. 

Potmdt. 

6^000 

10,000 

15,000 

20,000 

25,000 

90,000 

85,000 

40,000 

45^000 

60,000 

65,000 

60,000 

66.000 

70,000 

75,000 

80.000 

85,000 

90,000 

96,000 

98,200 

100,000 

106^000 

110,000 

115^000 

119,000 

-90,000 

Pound*. 

Inch. 
0. 
.04 
.06 
.08 
.10 
•12   . 
.16 
.20 
.24 
.28 
.81 
.84 
.87 
.40 
.42 
.45 
.48 
.51+ 
.56 

« 
• 

Graoka  in  alght  at  a. 

Snapping  aoond. 

Ultimate  strength. 
Load  at  time  of  rapture. 

•  •*•••  •**•  •  •  • 

.59— 

.62 

.68 

.78 

.79 

.83 

33,240 

*Abont 


Fractared  the  hanger  in  the  direct  side  or  standing  part  of  the  eccen- 
tric end,  11^'^  from  the  outside  of  the  pin-hole. 
Ai*ea  of  finactured  metal,  2^^44x^^60=.146  square  incli. 
Appearance  of  fracture:  Fibrous.  95  per  cent ;  granular,  5  per  cent. 
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TRANSVERSE  AND  TENSION  TESTS. 
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Transverse  test 


No.  31. 


941 


Bail  branded  "^  *  ^  ^SST  ^^" 

Total  length,  SQ^'M. 

Weight,  71J  poand8=:64.5  pounds  i)er  yard. 

Length  between  sopports,  3(K^ 

Loaded  at  the  middle. 


Applied  IcNids. 

Deflec- 
tions. 

SnceesstTe 
deflections. 

Deflection 

seta. 

Remarks. 

ToUl. 

Max.  fiber 
strain. 

Pound$. 
1,000 
2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
14,000 
16.000 
18,000 
20,000 
22,000 
24.000 
26,000 
28,000 
30.000 
32,000 
34,000 
36,000 
88,000 
40,000 
42,000 
44^000 
46,000 
48^000 
50  000 
62  000 
54  000 
56  000 
68.000 
60,000 
62,000 
64.000 
66  000 
68  000 
70  800 
7^.  too 
HMO 

Inches. 

a 

.0021 

.0055 

.0089 

.0119 

.0151 

.0182 

.0209 

.0241 

.0271 

.0302 

.0334 

.0364 

.0386 

.0432 

.0471 

.0509 

.0556 

.0604 

.065» 

.0726 

.0901 

.1835 

.2040 

.2800 

.8635 

.47 

.55 

.65 

.76 

.90 

t04 

1.20 

1.87 

1.68 

1.91 

2.27 

2.76 

Inch. 

0. 
.0021 
.0034 
.0034 
.0030 
.0032 
.0031 
.0027 
.0032 
.0040 
.0031 
.0032 
.0030 
.0032 
.0036 
.0039 
.0038 
.0047 
.0048 
.0055 
.0067 
.0175 
.0434 
.0705 
.0760 
.0835 
.1065 
.08 
.10 
.11 
.14 
.14 
.16 
.17 
.26 
.28 
.86 
.49 

JncheM. 
0. 

TDitial  load. 

■ 

• 

• 

Test  dlscontinaed. 

.0002 

.0003" 

.0033 

.0138 

.2845 

1 

2.60 
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Transverse  test. 

Ko.  32. 

Section  from  same  rail  as  Fo.  31. 

This  piece  of  rail  has  a  J'^  drilled  hole  in  one  flange  of  the  base  %"  from 
the  edge. 
Length  between  supports,  3(K^ 
Loaded  at  the  middle. 


Applied  loads. 

Befleo- 
tions. 

SacceeslTe 
defleotiona. 

Defleotio& 
seta. 

Bcmarka. 

TotiO. 

Max.  fiber 
strain. 

P(ntndi. 
1,000 
2,000 
4,000 
6,000 
8,000 

lo.ouo 

12,000 
14,000 
16.000 
18,000 
20,000 
22,000 
24.000 
26.000 
28,000 
30,000 
32,000 
34,000 
36,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,  000 
50,000 
52,000 
54,000 
56,000 
58,000 

60,000 

62,000 
64,000 

66,000 
68,000 
70,000 

Inehes. 
0. 

.00?0 
.0059 
.0093 
.0125 
.0155 
.0190 
.0220 
.0250 
.0285 
.0320 
.0357 
.0307 
.0435 
.0480 
.0527 
.0579 
.0635 
.0707 
.0795 
.0905 
.1066 
.1420 
.1885 
.2345 
.3060 
.38 
.48 
.67 
.74 

1.00 

1.07 
1.24 

1.48 
1.82 
2.48 

Inch. 

0. 

.0020 
.0039 
.0034 
.0032 
.0030 
.0035 
.0030 
.0030 
.0035 
.0035 
.0037 
.0040 
.0038 
.0045 
.0047 
.0052 
.0056 
.0072 
.0088 
.0110 
.0160 
.0355 
.0465 
.0460 
.0715 
.0740 
.10 
.09 
.17 

.96 

.07 
.17 

.24 
.34 
.66 

a 

TnHialload. 

.0003 

.0016 

.0079 

.0900 

."mi" 

Craeks  started  atoatside  of  drilled 

•  •■•••«4PV«  •■ 

hole. 
Metal  separated  outaida  of  df  iUed 
hole. 

Fracture    started     at    insldo  of 
drilled  holew 

Test  disoontinned. 

2.32 

Opened  longitudinal  seams  each  way  from  the  drilled  hole.    Appear- 
ance of  fractures,  flbrou^  and  lamellar. 
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Tensile  specimea  taken  from  head  of  rail  bianded  '^  Scranton  Steel 
Co-,  4-86  » 

liength  of  stem,  3(K^ 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  30'\ 


Applied  loads. 


Totid. 


1,000 
S^OOO 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45^000 
60,000 
55,000 
55.E00 
58,000 
66»600 
57,000 
57,500 
58,000 
58,500 
58^000 
59,600 
80.000 
80,500 
81,000 
81,500 
82.000 
83.000 
84^000 
85,000 
88,000 
87,000 
88^000 
80,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
02,000 
94,000* 
98,000 
98,000 
100,000 
102,000 
104,000 

108;  000 

108,000 
110,000 
112,000 
112,700 
102,000 
0 


Per  unare 
inch. 


Foundt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
55.000 
55,500 
58,000 
68, 500 
57,000 
57,500 
58,000 
68.500 
50,000 
60,500 
.  80,000 
60,500 
81,000 
81,500 
82,000 
83,000 
64,000 
85,000 
86^000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,008 
88,000 
90.000 
92,000 
94,000 
98,000 
98,000 
100,000 
102,000 
104,000 
106,000 
106,000 
110,000 
112,000 
112,700 


Ilk  ganged  length. 


Elongation. 


IneKu. 

0. 

.0045 
.0096 
.0146 
.0197 
.0250 
.0304 
.0355 
.0412 
.0473 
.0537 
.0612 
.0621 
.0632 
.0645 
.0656 
.0670 
.0680 
.0698 
.0718 
.0736 
.0754 
.0800 
.0850 
.1020 
.1315 
.1601 
.1760 
.20 
.21 
.22 
.24 
.27 
.30 
.33 
.87 
.42 
.47 
.62 
.57 
.63 
.68 
.74 
.80 
.88 
.96 

LOS 

1.18 

L24 

1.83 

1.48 

1.57 

1.83 

2.10 

2.65 

3.10 


8.43 


Set. 


TneK, 
0. 


0. 

"".'666i' 


.0001 
".'OOOT 
".'0020' 


Kemarka. 


Initial  load. 


E:=28,433,000  pounds. 


.0128 


Blaatio  limit. 


TensQe  strength. 
Load  at  time  of  raptnie. 
=11.4  per  cent. 


Elongation  of  inch  sections :  ''.08,  ''.08,  ".09,  ".09,  ".10,  ".09,  ".09, 
".10,  ".09,  ".10,  ".10,  ".10,  ".10,  ".11,  ".11,  ".11,  ".15,  ".13,  ".15,  ".27», 
".25»,  ".14,  ".13,  ".12,  ".11,  ".10,  ".10,  ".08,  ".09,  ".07. 

Diameter  at  fractore,  ".93.  Area,  .679  sqnare  inch.  Contraction  of 
area,  32.1  per  cent. 

Appearance  of  fracture,  fine  granular. 
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TESTS.  OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 


Tensile  specimen  taken  from  head  of  rail  branded  "'^ 

Total  length  of  specimen,  36^^ 

Threaded  ends,  l'^5  diameter. 

Length  of  stem,  32'^ 

Diameter,  l'M17. 

Sectional  area,  .98  sqnare  inch. 

Ganged  length,  3(K'. 


Applied  loads. 


ToUl. 


Poundi. 
980 
4,900 
9,800 
14,700 
19,000 
24,600 
24,990 
2S.480 
2ft.  970 
28,400 
26,950 
27.440 
27.930 
28,420 
28,910 
29.400 
29,890 
80,880 
80,870 
81,860 
32,840 
83,320 
84,300 
35^280 
36,260 
37.240 
38,220 
39,200 
40,180 
41,160 
42,140 
43,120 
44.100 
45,080 
46,060 
47.040 
48,020 
49,000 
49,980 
50,960 
51.940 
42,920 
53,900 
54,880 
55,860 
56.840 
57. 820 
58.800 
59,780 
60,760 
61.740 
62,720 
63,700 
64,600 

65,660 

60,000 
0 


Per  square 
Inco. 


Poundi. 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
25^500 
26,000 
26,500 
27,000 
27,600 
28,000 
28,500 
29,000 
29,500 
30,000 
30,500 
31.000 
31,500 
32,000 
33,000 
34.000 
35,000 
36,000 
37.000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
60,000 
61,000 
52,000 
63,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 

67,000 


In  ganged  length. 


Elongation. 


InchM, 

0. 

.0044 
.0096 
.0149 
.0200 
.0278 
.0287 
.0292 
.0802 
.0812 
.0321 
.0335 
.0344 
.0360 
I   .0372 
.0392 
.0440 
.0536 
.1055 
.1750 
.19 
.21 
.21 
.27 
.30 
.82 
.36 
.89 
.42 
.46 
.50 
.64 
.67 
.62 
.67 
.71 
.76 
.81 
.88 
.96 

1.01 

1.10 

1.18 

1.26     . 

1.36 

1.47 

1.56 

L72 

1.87 

2.11 

2.35 

2.62 

&83 

3.48 


5.84 


Set. 


Inek. 
0. 


.0001 


.0012 
.0030 


.0095 


"RAWii^rlrn- 


Initfal  load. 


Bs=29, 032, 000  pounds. 


Elastic  limits 


Tensile  strength. 

Load  at  time  of  mptnre. 
=19. 5  per  cent. 


Elongation  of  inch  sections:  ".12,  ".12,  ".14,  ".15,  'M6,  'M6,  'U7, 
".18,  ".18,  ".20,  ".22,  ".22,  ".21,  ".20,  ".21,  ".20,  ".20,  ".20,  ".19,  ".23, 
".34,  ".40»,".25,  ".24,  ".23,  ".20,  ".19,  ".16,  ".13,  ".13,  ".12. 

Diameter  at  fracture,  ".91.  Area,  .650  square  inches.  Oontractioa 
of  area,  33.7  per  cent. 

Appearance  of  fracture,  silky,  laminated,  5  per  cent  granular. 


tT^eZ.  Tezz-Z    Srce^z^&cC 


Lycr^cr^n.^O^t  Ot^g^Y  Of,   ^-S6 


iScctZe ,  &«c^€vr 


i'  "  I  ilm  lilt  I  il  m  iliii  I  I  III!  h  ml  I  II  il  II  nliiiJ 

^  z  ^  ^  ^ 


Lw    fti>    \m  B.0^ 


TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS.  945 

Transverse  test. 

No.  29. 

Rail  branded  "Scranton  Steel  Co.,  4-86." 

Total  length,  Sy'.SO. 

Weight,  77J  poand8=70.4  pounds  weight  per  yard. 

Length  between  end  supports,  30'^ 

Loaded  at  the  middle. 


Ai»plied  loada. 


Total. 


Pownds, 
1,000 
2,000 
4.000 
8,000 
8,000 
10,000 
12,000 
14,000 
18,000 
1«^0Q0 
20,000 
23,000 
24^000 
28,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
48^000 
48,000 
50,000 
52,000 
M,000 
58^000 
68^000 
80,000 
82,000 
84,000 
86^000 
88,000 
70,000 

r2,ooo 

74,000 
78,000 
78^000 
80,000 
82,000 
84.000 
88,000 
88,000 
90,000 
02,000 
84,000 
98,000 
88^000 
100,000 

10.000 
.  20.000 
80,000 
40.000 
50,000 
.  80,000 
70,000 
80,000 
90,000 

109^000 


Max.  flber 
strain. 


Defleotions. 


H.  Ex.  16' 


InchM, 

.0025 
.0067 
.0088 
.0110 
.0148 
.0174 
.0^03 
.0229 
.0250 
.0285 
.0314 
.0340 
.0389 
.0395 
.0422 
.OUO 
.0487 
.0513 
.0539 
.0587 
.0580 
.0817 
.0844 
.0879 
.0705 
.0785 
.0768 
.0799 
.0832 
.0889 
.0897 
.0939 
.0978 
.1027 
.1075 
.1107 
.1154 
.1224 
.1362 
.1807 
.1958 
.2215 
.2642 
.2832 
.3302 
.8920 
.4312 
.4717 
.5172 
.6737 

.4379 
.4517 
.4664 
.4799 
.4954 
.6098 
.5249 
.5419 
.5589 

.64 

— 60 


SnoCessive 
deflections. 


Inch, 

0. 
.0025 
.0032 
.0032 
.0030 
.0029 
.0028 
.0029 
.0028 
.0030 
.0028 
.0029 
.0028 
.0020 
.0026 
.0027 
.0027 
.0038 
.0026 
.0028 
.0028 
.0022 
.0028 
.0027 
.0035 
.0026 
.0030 
.0033 
.0031 
.0033 
.0037 
.0028 
.0042 
.0039 
.0049 
.0048 
.0032 
.0047 
.0070 
.0128 
.0345 
.0259 
.0250 
.0427 
.0190 
.0470 
.0618 
.0392 
.0405 
.0455 
.0565 

.0139 
.0138 
.0147 
.0135 
.0155 
.0142 
.0153 
.0170 
.0170 

.0663 


Deflection 
seta. 


Inch, 


0. 


.0006 


.0012 


.0016 


.0018 


.0031 


,0065 


0108 


.0587 


.2015 


.4240 


.4267 


Bemarks. 


Initial  load. 


}  Deflections  under  reduced  loads. 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  29-^ContiDaed. 


Applied  loads. 

Dofleotiona. 

Saecessive 
deflections. 

Deflection 
sets. 

Bemarks. 

Total. 

Max.  liber 
strain. 

PoundM. 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116. 000 

118,000 

120, 000 

122,000 

124,000 

126,000 

128,  OOO 

130,000 

Jnehei. 

.70 

.78 

.84 

.93 

l.OI 

1.10 

1.18 

1.30 

1.40 

•    1.51 

1.C8 

1.85 

2.04 

2.30 

Inch. 
.06 
.06 
.08 
.09 
.08 
.09 
.08 
.12 
.10 
.11 
.17 
.17 
.19 
.26 

Inehgt, 

• 

Test  discontinued. 

2.07 

TESTS   OF   IRON,  STEEL,  AKD   OTHER   MATERIALS. 
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TraiMverse  test. 

No.  30. 

Piece  of  same  rail  as  No.  29. 

This  piece  of  rail  lias  a  |^'  drilled  hole  in  the  base ;  center  of  bole  J" 
from  one  edge.    The  hole  is  placed  opposite  the  middle  beturing. 
Length  between  end  supports^  S(y\ 
Loaded  at  the  middle. 


Applied  loads. 


TotaL 


Ponndi. 
1,000 
2,000 
4,000 
8,000 
8,000 
10.000 
12,000 
14,000 
10,000 
18^000 
20,000 
22,000 
24,000 
20,000 
28.000 
30,000 
82,000 
34^000 
30,000 
38.000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
HOOO 
5«,000 
58,000 
00,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74.000 
76.000 
78.000 
80,000 
82.000 
84,000 
86^000 
88,000 
90.000 
02,000 
04,000 
06.000 
08^000 

100.000 
100,200 


Kaz.  fiber 
strain. 


Defleotiona 


Inch. 
0. 

.0018 
.0063 
.0083 
.0115 
.0142 
.0160 
.0108 
.0220 
.0266 
.0286 
.0300 
.0338 
.0368 
.0395 
.0423 
.0450 
.0478 
.0508 
.0536 
.0563 
.0503 
.0620 
.0648 
.0678 
.0708 
.0742 
.0778 
.0806 
.0842 
.0878 
.0918 
.0056 
.1008 
.1058 
.1153 
.1220 
.1318 
.1458 
.1646 
.1858 
.2108 
.2888 
.2776 
.3210 
.3730 
.41 
.45 
.51 
.67 

.68 


Saccessivo 
deflections. 


Inch. 
0. 

.0018 

.0035 

.0030 

.0032 

.0027 

.0018 

.0038 

.0031 

.0027 

.0030 

.0023 

.0029 

.0030 

.0027 

.0028 

.0027 

.0028 

.0030 

.0028 

.0027 

.0030 

.0027 

.0028 

.0030 

.0030 

.0034 

.0031 

.0033 

.0030 

.0036 

.0040 

.0038 

.0052 

.0050 

.0005 

.0067 

.0008 

.0140 

.0188 

.0212 

.0340 

.0190 

.0387 

.0435 

.0520 

.0370 

.04 

.06 

.06 

.06 


Deflection 
setii. 


Remarks. 


Inch. 
0. 


.0004 


.0000 


•V 


.0010 


.0014 


.0028 


.0050 


.0181 


.0733 


.2410 


Cracka  develoi>ed  at  inside  of  the 
drilled  bole. 

Ultimate  strength. 


Fractured  suddenly.  Appearance,  granular,  radiating  from  thedrilled 
hole  in  the  base. 

The  fracture  extended  through  the  base  and  web  and  into  the  head 
of  the  rail. 


948 


TESTS   OF  mON,  STEEL,  AND   OTHER  MATEBIAIiS. 


STEEL  HEE  METAL. 

Two  sections  of  Dew  steel  locomotive  tires  of  the  Midvale  Steel  Com- 
pany roannfactnre,  one  of  3  inches  and  one  of  4  inches,  were  ftunisbed 
by  Mr.  J.  ^.  Lander,  of  the  Old  Colony  Bailroad  Ccmpany,  Boston, 
Mass.,  for  comparative  tests  of  the  metal. 

From  these  sections  the  hardness  of  the  metal  was  ascertained  at  the 
snrface  of  the  tread,  at  the  ends,  and  at  the  inside  sorfaces  of  each* 

Four  tangential  tensile  specimens  were  taken  from  each  and  are 
marked  with  the  number  representing  the  thickness  of  the  tire  and  dis- 
tinguishing letters,  O  and  M,  to  indicate  the  location  of  the  8i>ecimen 
in  the  section.  Specimens  O  were  taken  out  next  the  surface  of  the 
tread,  and  specimens  M  at  the  middle  of  the  thickness  of  the  metaL 

Specific  gravity  determinations  were  made  with  samples  cat  from  the 
metal  at  the  ends  of  the  tensile  specimens. 

Sketch  of  tire  section j  showing  location  of  hardness  outs. 


No. 

Location. 

Hardness. 

3-inch  tire. 

4-inch  tireL 

1 
2 
3 

4 
5 
6 

7 
8 

9 

10 

End  of  section............... 

26u99 
25.73 
25.88 

27.82 
28.17 
25.73 

19.70 
23.30 

27.16 
26.67 

2a  68 
2R17 
2&04 

29.22 
30.91 
27.65 

19.81 
19.81 

25.13 
24.83 

do 

...... do 

£nd  of  section.................. ...... 

do 

do 

Tread 

......do 

Inside  snrlkoe 

do 

TESTS  OP  IRON,  STEEL,  AND  OTBEH  MATERIALS. 

No.  1304. 
Marks,  3"  O. 
Diameter,  ''.605. 
Sectional  area,  .20  square  iuch. 
Gaaged  length,  3''. 
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Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

8  000 

4,000 

5,000 

0,000 

7,000 

8^000 

9,000 

10.000 

10.200 

10,400 

10.000 

10,800 

11,000 

11,200 

11.400 

11,000 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,000 

>  16,000 

16,400 

16,800 

17,200 

17.600 

18,000 

18,400 

^8,800 

19,200 

19,600 

20,000 

20.400 

20,800 

21,200 

21,600 

22,000 

22,400 

22,800 

23,200 

23,600 

24^000 

24,230 

24.000 

0. 


PerMnare 
incii. 


Poundt. 
1,000 
5.000 
10,000 
15,000 
20.000 
25.000 
30,000 
85,000 
40,000 
45,000 
50.000 
51.000 
52.000 
53.000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 

68,ooa 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82.000 

84.000 

86,000 

88,000 

90.000 

92,000 

94,000 

96,000 

98,000 

100,000 

102.000 

104,000 

106^000 

108,000 

110,000 

112,000 

114, 000 

116,000 

118,000 

120,000 

121, 150 


In  ganged  length. 


Elongation. 


0. 


Inch. 

0. 

.0004 
.0009 
.0014 
.0019 
.0024 
.0029 
.0035 
.0041 
.0047 
.0052 
.0054 
.0057 
.0059 
.0061 
.0064 
.0070 
.0076 
.0087 
.0007 
.0108 
.0132 
.0160 
.0185 
.0216 
.0245 
.0273 
.0306 
.0340 
.0373 
.0411 
.0448 
.0485 
.0525 
.0565 
.0610 
.0655 
.0701 
.0756 
.0805 
.0867 
.00 
.095 
.10 
.105 
.115 
.125 
.135 
.16 
.18 
.22 
.29 


.31 


Set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


BemarlLS. 


Initial  load. 


Blaaiio  limit 


Tensile  strength. 
Load  at  time  of  raptnro. 
=10.3  per  cent. 


Elongation  of  inch  sections,  'Ml*,  'M2,  ''.08. 

Diameter  at  fracture,  ".47.  Area,  .1736  square  inch.  Contraction, 
13.2  per  ceut. 

Fractured  ".65  from  neck.  Appearance,  granular,  radiating  from  a 
point  in  the  circumference. 

Specific  gravity,  7.8481. 


950  TESTS  OF  IfiOK,   ST££Ly   AND  OTHEB  MATERIALS. 


No.  1305. 
Marks,  3"  O. 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  ^", 


Applied  loads. 


ToUL 


200 
1,000 
2,000 
8.000 
4,000 
ft.  000 
0,000 
7,000 
8,000 
9,000 
10,000 
10,200 
10,400 
10,000 
10,800 
11,000 
11,200 
11,400 
11.000 
11,800 
12;  000 
12.400 
12,800 
13,200 
13,000 
14,000 
14,400 
14,800 
lfi.200 
15,000 
18,000 
10,400 
18,800 
17,200 
17,000 
16,000 
18,400 
18,800 
10,200 
19,000 
20,000 
20,400 
20,800 
21,200 
21,800 
22,000 
22.400 
22.800 
23,200 
23,000 
24,000 
24,100 
23,800 
0 


Per  sqiiare 


sqiu 

QClL. 


inc. 


PwmdM. 

1,000 

5,000 

10,000 

16,000 

20,000 

25,000 

80.000 

35.000 

40,000 

45,000 

50.000 

51,000 

52,000 

53,000 

54.000 

55^000 

50.000 

57.000 

58,000 

60.000 

00.000 

02,000 

04.000 

08,000 

08.000 

70,000 

72.000 

74,000 

78,000 

78,000 

80.000 

82,000 

84,000 

80,000 

88.000 

90.000 

92,000 

94,000 

98,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

110,000 

118,000 

120,000 

120,800 


In  gauged  length. 


Elongation. 


Inch. 

a 

.0004 
.0000 

.0014 

.0020 

.0025 

.0030 

.0035 

.0041 

.0047 

.0054 

.0058 

.0057 

.0061 

.0004 

.0069 

.0077 

.0085 

.0096 

.0107 

.0122 

.0146 

.0175 

.0204 

.0235 

.0265 

.0296 

.0330 

.0360 

.D397 

.0432 

.0469 

.0511 

.0558 

.0597 

.0640 

.0690 

.0735 

.0785 

.0840 

.0900 

.0963 

.1038 

.1115 

.1202 

.1303 

.14 

.15 

.17 

.20 

.25 

.31 


.32 


Set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


Slaatic  Umil 


Tensile  etrength. 

Load  at  time  of  mptare. 

■B  10.7  per  cent. 


Elongation  of  inch  sections,  ''.09,  'M4»,  ".09. 

Diameter  at  fracture,  ''.47.  Area,  .1735  square  inch.  Contraction, 
13.2  per  cent. 

Fractured  1".36  from  neck.  Appearance,  granular,  radiating  from  a 
dull  spot  in  the  circumference. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
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No.  1306. 
Marks,  3''  M. 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3''. 


Applied  loftda. 


TotaL 


Potmdt. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

«,000 

7.000 

8,000 

9,000 

0,200 

0,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,000 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14.400 

14,800 

15,200 

15,600 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,800 

19,200 

19,600 

20,000 

20.400 

20.800 

21,200 

21,600 

22,000 

22,400 

22,800 

23,200 

23,600 

23,840 

23,400 

0 


Per  square 
incn. 


Founda. 

1,000 

6,000 

10,000 

16,000 

20,000 

25,000 

80,000 

86^000 

40,000 

45,000 

46,000 

47,000 

48,000 

49,000 

60,000 

51,000 

52,000 

63,000 

54,000 

55,000 

66,000 

57,000 

58*000 

60,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78.000 

80  000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

04,000 

96,000 

08,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116, 000 

118,000 

119,200 


In  gaaged  length. 


Elongation. 


Ifich. 
0. 

.0003 

.0009 

.0015 

.  0020 

.0026 

.0031 

.0036 

.0041 

.0047 

.0048 

.0040 

.0051 

.0053 

.0036 

.0059 

.0062 

.0068 

.0074 

.0081 

.0090 

.0100 

.0111 

.0121 

.0133 

.0160 

.0187 

.0216 

.0245 

.0275 

.0308 

.0344 

.0378 

.0415 

.0455 

.0486 

.0530 

.0582 

.0615 

.0660 

.0707 

.0758 

.0817 

.0875 

.0936 

.1005 

.1080 

.1165 

.1258 

.135 

.145 

.17 

.19 

.24 

.30 


.30 


Set. 


Inch, 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 

LoAd  at  timeof  raptnro. 

=  10  per  cent. 


Elongation  of  inch  sections :  ''.07,  'M4*,  ".09. 

Diameter  of  fracture,  ''.47.  Area,  .1735  square  inch.  Contraction, 
13.2  per  cent. 

Fractured  1".15  from  neck.  Appearance,  granular,  radiating  from  a 
dull  spot  at  the  circumference. 

Specific  gravity,  7.8408. 
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So.  1306. 
HarkB,  3"  O. 
Diameter,  ".605. 
Sectional  area,  .20  square  iuoh. 
Oanged  length,  3". 


Elongation  of  inch  sections,  ".09,  ".14",  ".09. 

Diameter  at  fracture,  ".47.  Area,  .1735  square  inch.  Contraction, 
13.2  per  cent 

Fractured  1".36  from  neck.  Appearance,  grannlnr,  radiating  from  a 
dull  8]>ot  in  the  circnmfereace. 
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No.  1306. 
Marks,  3"  M. 
Diameter,  ''.505. 
Sectional  area,  .20  sqaare  inch. 
Ganged  length,  3". 


Applied  loads. 


Total 


Povndf. 
200 
1,000 
2,000 
8,000 
4»000 
6.000 

e,ooo 

7,000 
8,000 
0,000 
0,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,000 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
10,400 
16,800 
17,200 
17.600 
18,000 
18,400 
18^800 
19^200 
19.600 
20.000 
20,400 
20.800 
21,200 
21,600 
22,000 
22,400 
22,800 
23,200 
23,600 
23,840 
23,400 
0 


Peraqnare 
incn. 


Pottfidt. 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

86,000 

40,000 

45.000 

46,000 

47,000 

48,000 

49,000 

50,000 

51,000 

52,000 

53,000 

54,000 

55,000 

56^000 

57,000 

58,000 

50,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70.000 

72,000 

74,000 

76,000 

78«000 

80  000 

82,000 

84,000 

86,000 

88,000 

90,000 

92.000 

94,000 

06,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108.000 

110,000 

112,000 

114,000 

116, 000 

118,000 

119,200 


In  ganged  longth. 


Slongation. 


0. 

.0003 

.0009 

.0015 

.0020 

.0026 

.0031 

.0036 

.0041 

.0047 

.0048 

.0049 

.0051 

.0053 

.0056 

.0059 

.0062 

.0068 

.0074 

.0081 

.0090 

.0100 

.0111 

.0121 

.0133 

.0160 

.0187 

.0216 

.0245 

.0275 

.0308 

.0344 

.0378 

.0415 

.0455 

.0486 

.0530 

.0582 

.0015 

.0060 

.0707 

.0758 

.0817 

.0875 

.0936 

.1005 

.1080 

.1165 

.1258 

.135 

.145 

.17 

.19 

.24 

.80 


.30 


Set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strongtli. 

Load  at  timo  of  ruptaro. 

=  10  per  cent. 


Elongation  of  inch  sections :  ''.07,  ".14»,  ".09. 

Diameter  of  fracture,  ''.47.  Area,  .1735  square  inch.  Contraction, 
13.2  per  cent. 

Fractured  1".15  from  neck.  Appearance,  granular,  radiating  from  a 
dull  spot  at  the  circumference. 

Specific  gravity,  7.8408. 
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No.  1307. 

Marks,  3"  M. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


In  ganged  length. 


Total. 


Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

9,  200 

9,400 

9,  600 

9,800 

10,  000 

10,  200 

10, 400 

10,600 

10,  800 

11,000 

11,200 

11,400 

11,600 

11.800 

12,  000 

12, 400 

12,  HUO 
13, 200 

13,  600 

14,  000 
14, 400 
14,800 
15, 200 

15,  000 
16,0U0 
16, 400 
10.  800 
17, 200 
17, 600 
18,  000 
18, 400 

18,  800 
19,200 

19,  600 

20,  000 
20,  400 

20,  800 
21, 200 

21,  OUO 

22,  000 
22, 400 

22,  800 

23,  200 

23,  600 
24, 000 

24,  020 
0 


^"^  Elongation. 


Per  eqaare 
inc 


Pound*. 
1,000 
5,000 
10,000 
15, 000 
20. 000 
25,  000 
30,000 
35,000 
40,000 
45,  000 
46,000 
47,000 
48,000 

49,  000 
50,000 
51, 000 
52,  000 
53, 000 
54,000 
5.i,  000 

56,  too 

57,  000 
58,000 

50,  000 
00,  000 
62,  000 
64, 000 
66,  000 
68. 000 
70,  000 
72,  000 
74.  OUO 
76, 000 
78,  000 
HO,  000 
82,  000 
84.  000 
86.0C-0- 
88,000 
00,  000 
9J,  OUO 
94,000 
90,  000 
98,  OUO 

100,  OOO 
102,  000 
104,  000 
100,  000 
108, 000 
110,000 
112,000 
114,000 
116,  000 
118, 000 
120,  000 
120. 100 
0 


Incfi. 

0. 

.0005 
.0010 
.0015 
.0020 
.0025 
.0030 
.0035 
.0040 
.0046 
.0047 
.0018 
.0050 
.  0051 
.0054 
.0057 
.  0062 
.0066 
.  0072 
.0081 
.0087 
.0096 
.0106 
.  0120 
.0136 
.0162 
.0187 
.0215 
.  0242 
.  0272 
.0307 
.0340 
.  0384 
.0402 
.0445 
.0487 
.0530 
.  0580 
.0607 
.0644 
.0095 
.  0745 
.0792 
.0845 
.0005 
.0967 
.1047 
.1115 
.1205 
.13 
.14 
.15 
.17 

•19. 
.25 

.28 

.26 


Set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Bemarka. 


Initial  load. 


Blasilo  limit. 


Tenaile  strength. 
=  8.7  per  cent. 


Elongation  of  inch  section :  ".07,  ."09,  ".10*. 

Diameter  at  fracture,  ".48.    Area,  .181  square  inch.     Contraetion, 
9.5  per  cent. 
Fractured  ".95  from  neck.    Appearance,  granular. 
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No.  1308. 

Marks,  ^'  O. 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  Z". 


Applied  loAds. 


TotiO. 


PotHMff. 

200 
1,000 
2,000 
8,000 
4,000 
(nOOO 
«.000 
7,000 
8,000 
0,000 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12.000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15^200 
19^600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18^400 
18,800 
19,200 
10,600 
20,000 
20,400 
20,800 
21,200 
21,600 
22,000 
22,400 
22,800 
23,200 
23,600 
24.000 
24,400 
24,800 
24,090 
0 


PeraoTiare 
inch. 


Potmdf. 

1,000 

S.000 

10,000 

15,000 

20,000 

28,000 

30,000 

36,000 

40,000 

4S,000 

60,000' 

51,000 

52,000 

53,000 

54,000 

55,000 

56,000 

57,000 

58,000 

69,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70.000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86.000 

88,000 

90,000 

92,000 

94,000 

96.000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116,000 

118,000 

120,000 

122.000 

124,000 

124,950 

0 


In  ganged  length. 


Elongation. 


0. 

.0004 
.0009 
.0014 
.0019 
.0024 
.0029 
.0034 
.0040 
.0045 
.0058 
.0054 
.0055 
.0057 
.0058 
.0059 
.0062 
.0065 
.0060 
.0073 
.0078 
.0090 
.0111 
.0134 
.0163 
.0102 
.0223 
.0251 
.0281 
.0311 
.0342 
.0380 
.0415 
.0452 
.0491 
.0527 
.0570 
.0615 
.0660 
.0707 
.0755 
.0811 
.0868 
.0926 
.0993 
.1072 
.1165 
.1252 
.1368 
.15 
.16 
.18 


.29 


Set 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


BemarkB. 


Initial  load. 


Elastic  limit 


Tensile  strength. 
=9. 7  per  cent. 


Elongation  of  inch  sections :  '^08,  "\2*,  ".09. 

Diameter  at  fracture,  ''.48.    Area,  .181  square  inch. 
9.5  per  cent. 
'    Fractured  1".30  from  neck.    Appearance,  granular. 

Specific  gravity,  7.8376. 


Oontraction, 
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Ko.  1309. 
Marks,  4''  O. 
Diameter,  ^'.505. 
Sectional  area,  .20  square  inch. 
Ganged  length  3^^ 


Applied  loads. 


ToUL 


Poundt. 

200 

1,000 

2.000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

0,000 

10.000 

10,200 

10,400 

10,800 

10,800 

11,000 

11,200 

11,400 

11,000 

11,800 

12,000 

12,400 

12,800 

13,800 

18,600 

14,000 

14,400 

14,800 

15,200 

15.600 

16.000 

16,400 

16,800 

17,200 

17,600 

18.000 

18,400 

18.800 

10,200 

19.600 

20,000 

20,400 

20,800 

21.200 

21,600 

22,000 

22,400 

22,800 

23,200 

23,600 

24,000 

24,270 

0 


Per  so  aare 
Inon. 


Pound*. 

1.000 

5,000 

10.000 

15,000 

20,000 

25.000 

30.000 

85.000 

40,000 

45,000 

50.000 

51,000 

52,000 

53,000 

54,000 

55,000 

56,000 

57,000 

58,000 

59,000 

60.000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74.000 

76.000 

78.000 

80,000 

82,000 

84,000 

86.000 

88,000 

90.000 

02,000 

04,000 

96,000 

08,000 

100,000 

102,000 

104,000 

■106,000 

108,000 

110,000 

112,000 

114,000 

116,000 

118,000 

120,000 

121,350 

0 


In  ganged  length. 


Elongation. 


Inch. 

0. 

.0004 
.0009 
.0014 
.0019 
.0025 
.0030 
.0036 
.0040 
.0015 
.0051 
.0052 
.0054 
.0057 
.0060 
.0066 
.0070 
.0075 
.0081 
.0093 
.0103 
.0130 
.0156 
.0184 
.0211 
.0245 
.0277 
.0306 
.0340 
.0376 
.0411 
.0445 
.0486 
.0525 
.0564 
.0612 
.0660 
.0702 
.0752 
.0802 
.0864 
.0920 
.1000 
.1075 
.1150 
.1250 
.1355 
.145 
.165 
.18 
.21 
.28 
.29 


Set 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.0002 


Initial  load. 


Elaatic  limit 


Tenaile  etMngih. 
=9. 7  per  oent 


Elongation  of  inch  sections  ''.09,  ".10*,  ".10. 

Diameter  at  fracture,  ".48.    Area,  .181  square  inch.    CoiitractioD, 

9.5  per  cent 
Fractured  r'.30  from  neck.    Appearance,  granular;  dull  spot  at  the 

circumference. 
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No.  1310. 

Marks,  ^'  M. 

Diameter,  "Jof^. 

Sectional  area,  .20  square  inch. 

Oanged  length,  3^'. 


Applied  loads. 


ToUL 


200 

1,000 

2,000 

8^000 

4.000 

5.000 

0,000 

7,000 

8,000 

0,000 

0,200 

9^400 

0,000 

0,800 

10,000 

10,200 

10,400 

10^600 

10,800 

11,000 

11,200 

11,400 

11,000 

11,800 

12,000 

12,400 

12,800 

13,200 

13,000 

14,000 

14,400 

14.800 

15,200 

16,600 

16.000 

18,400 

16.800 

17,200 

17,600 

18,000 

18,400 

18,800 

19,200 

19.000 

20.000 

20,400 

20,800 

21,200 

21,000 

22,000 

22,400 

22,800 

23.200 

23,600 

23,880 

0 


Per  ranwe 
incn. 


PiMNUZt. 

1,000 

5,000 

10.000 

15.000 

20,000 

26,000 

80,000 

85^000 

40,000 

46,000 

46,000 

47,000 

48,000 

40,000 

60,000 

51,000 

62,000 

53,000 

54.000 

55^000 

56,000 

57,000 

68,000 

68,000 

60,000 

02,000 

64,000 

*66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88^000 

90,000 

92.000 

91,000 

90,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116,000 

118,000 

119i400 

0 


In  ganged  length. 


Elongation. 


JtmA. 

0. 

.0003 
.0008' 
.0013 
.0018 
.0024 
.0029 
.0034 
.0040 
.0047 
.0049 
.0051 
.0053 
.0056 
.0059 
.0062 
.0065 
.0070 
.0076 
.C081 
.0001 
.0101 
.0111 
.0120 
.0132 
.0160 
.0187 
.0213 
.0245 
.0275 
.0307 
.0341 
.0375 
.0410 
.0450 
.0490 
.0630 
.0575 
.0615 
.0600 
.0711 
.0753 
.0805 
.0855 
.0917 
.0085 
.1060 
.1140 
.1235 
.1340 
.1465 
.17 
.185 
.21 
.26 
.26 


Set. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Bemarka. 


Initial  load. 


Tensile  stroDf^h. 
=  8.7  per  cent. 


Elongation  of  inch  sections:  ''.09*,  ".09*,  ^^08. 
Diameter  at  fracture,  '^48.   Area,  .181  sqnare  inch.   Contraction,  9.5 
percent. 
Fractnred  I'MO  from  neck.    Appearance,  granular. 
Specific  gravity,  7.8416. 
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No.  1311. 
Harks,  4''  M. 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3". 


Applied  loftds. 


ToUL 


Povndt. 
200 

tooo 

2.000 

8,000 

4,000 

6,000 

8.000 

7.000 

8.000 

9,000 

0,200 

0.400 

0.000 

9.800 

10,000 

10,200 

10.400 

10,000 

10,800 

11.000 

11.200 

11.400 

11.000 

11.800 

12.000 

12.400 

12,800 

13,200 

13.600 

14,000 

14, 400 

14^800 

15.200 

15.600 

16,000 

16.400 

16.800 

17.200 

17,600 

18.000 

18,400 

18,800 

10,200 

10,600 

20,000 

20,400 

20.800 

21.200 

21,600 

22,000 

22,400 

22,800 

23,200 

23.600 

24,000 

0 


Perwraara 
InoJiu 


Pound*. 

1,000 

6.000 

10.000 

16.000 

20,000 

25.000 

80.000 

85,000 

40,000 

45^000 

40,000 

47.000 

48,000 

49,000 

50,000 

51.000 

52,000 

53,000 

54.000 

56,000 

66,000 

57,000 

56,000 

50.000 

60.000 

62.000 

64.000 

66,000 

68,000 

70,000 

72.000 

74.000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92.000 

94.000 

'    96,000 

98,000 

100.000 

102,000 

104.000 

106,000 

108,000 

,  110, 000 

112,000 

114.000 

116.000 

118,000 

120,^000 

0 


Ekmgfttion. 


In  gSDged  length. 


Inch. 

0. 

.0004 
.0009 
.0014 
.0019 
.0025 
.0020 
.0036 
.0040 
.0046 
.0047 
.0049 
.0060 
.0051 
.0053 
.0058 
.0062 
.0066 
.0071 
.0077 
.0082 
.0093 
.0102 
.0109 
.0121 
.0160 
.0175 
.0204 
.0230 
.0260 
.0294 
.0330 
.0361 
.0397 
.0435 
.0481 
.0523 
.0560 
.0603 
.0645 
.0686 
.0731 
.0783 
.0835 
.0900 
.0080 
.1040 
.1120 
.1200 
.1315 
.1428 
.16 
.18 
.20 
.27 
.27 


Set 


JneJi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Bemarke. 


Initial  load. 


ElMtic  limit. 


Tensile  strenf^th. 
=9  per  cent. 


Elongation  of  inch  sections :  .''07,  ."12*,  ."08. 

Diameter  at  fracture,  .''48.  Area,  .181  sqaare  inch.  Contraction, 
9.6  per  cent. 

Fractured  l."55  from  neck.  Appearance,  granular ;  dull  spot  at  cir- 
camference.  ^ 
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STEEL  XntE  FROM  BAILBOAI)  CAB  WHEEL 

Specimen  taken  from  the  flange  of  a  33-inch  steel-tired  wheel,  cast- 
iron  body. 
Wheel  made  by  Ihe  Washburn  Car  Wheel  Company,  Hartford,  Conn. 
Wheel  put  in  use  February,  1 876. 

RECORD  OF  WHEEL. 

Bun  94,723  miles,  then  turned,  after  which  it  was  run  120,312  miles, 
making  a  total  of  215,035  miles. 

Wheel  was  then  taken  out  of  service,  but  was  not  considered  unserv- 
iceable at  the  time. 

Farm  of  specimen. 


Li 


^ 


'^ 


31 


» 


"N 


t 


Sectional  area  of  stem,  .25  square  inch. 

Elastic  limit,  8,250  pounds  =  33,000  pounds  per  square  inch. 

Tensile  strength,  19,420  pounds  =  77,680  pounds  per  square  inch. 

Elongation  in  3  inches  ''.17  =  5.6  per  cent. 

Diameter  at  fracture,  ".55.  Area,  .238  square  inch.  Contraction  of 
area,  5.0  per  cent. 

Fractured  l'M2  from  neck.    Appearance,  granular. 

Elongation  of  inch  sections:  ".06,  ".06*,  ".05. 

Just  before  the  maximum  load  was  reached  a  crack  ".06  deep  opened 
in  the  stem  1".2  from  the  place  of  final  rupture.  A  longitudinal  seam 
extended  from  the  crack  1"  along  the  stem. 

KRUPP  STEEL, 

Specimens  from  a  bar  representing  metal  used  by  Boston  aiid  Provi- 
dence Bailroad  for  crank  pins. 

Sketch  shatoing  location  of  specimens  in  the  bar. 
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TESTS   OF   IRON,  STEEL,  AND  OTHEB  MATERIALS. 


, 

Form  of  specimens. 


1 


e'anda" 


t 


; 


Kum- 

barof 

test. 

Htfka. 

Sectional 
area. 

Elastic  limit 

Tensile  strength. 

and  d  inches. 

Diameter. 

Total. 

Per 

square 

inch. 

TotaL 

Per 

square 

inch. 

Inehea. 

PerosBL 

1368 
1369 
1370 

1  L 

2  L 
8B 

Inch. 
.564 
.564 

.564 

Sq.ineh. 
.25 
.25 
.25 

Pounds. 

10,280 

9,900 

9,520 

Pounds. 
41,120 
39,920 

38,080 

Pounds. 
23,160 
22,490 
22,250 

Pounds. 
92,640 
89,960 
89.000 

.49 

.56 
.80 

1 

1&3 
1&6 
l&O 

Nam- 

berof 

test 

ArMitfractan. 

Contrao- 

tionof 

area. 

« 

Ekmpktionof 
inch  sectiosn. 

Diameter. 

Area. 

1368 
1369 

1370 

Inch. 
.49 

.47 

.48 

Sq.ineh. 
.180 
.174 

.181 

Sqxwshu, 
24.6 
80.6 

27.6 

Grannlar;  ailky  spot  at  oircnmferenoe. 
Granular,  40  per  cent.;   ailkj,  60  per 

cent. 
Granular,  60  per  oent;  dull  ailky,  40 

por  cent. 

".13.".2S*,".13 
",1«,".27*.".13 

'M7*.  ".13 

-*  Indicates  fhwtnred  section. 


cAST-mov  coLuure. 

Material  contributed  by  Mr.  W.  E.  Parker,  soperintendent  Pacific 
Mills,  Lawrence,  Mass. 

Tested  at  the  reqaest  of  Prof.  G.  Lanza,  Massachnsetts  Institute  of 
Technology,  Boston,  Mass. 

These  were  old  colamns,  which  had  been  removed  from  the  Pacific 
Mills  during  repairs  and  alterations. 

The  length  of  time  they  were  in  use  and  the  loads  sustained  are  sot 
known,  but  from  the  manner  of  failure  and  the  more  or  less  spon^ 
metal  found  along  their  lengths  it  is  inferred  that  defective  metal  suf- 
ficiently explains  the  low  crushing  strength  of  some  of  the  eolumns. 

Columns  tested  in  an  horizontal  position. 
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TESTS  OF  IRON,   STEBL,    AND   OTHER  MATERIALS. 

No.  990. 

Weighty  715  pounds. 

Sectional  area,  minimam  (at  A),  13.19  square  inches* 

Ganged  length,  100''. 


959 


Applied  loads. 

In  ganged  length. 

BemarkB. 

Total. 

Per  sqaare 
inch. 

Compres- 
aion. 

Set. 

Pounds. 

10,000 

20,000 

80.000 

40,000 

50,000 

00,000 

70,000 

W.OQO 

90,000 

100,000 

110,000 

120,000 

130,000 

140.000 

150,000 

160,000 

170,000 

180,000 

190,000 

900,000 

500,000 

512,600 

Pounds. 

Inch. 
0. 

.0045 
.0092 
.0141 
.0189 
.0238 
.0288 
.0340 
.0391 
.0444 
.0497 
.0550 
.0605 
.0060 
.0717 
.0775 
.0832 
.0890 
.0950 
.1010 

Inch, 
0. 

IniUalload. 

Snapping  sonnd. 
Ultimate  atrengtfa. 

•  .0015 
.0019 
.0033 
.0028 
.0032 
.0038 
.0042 

.0063 

.0066 

.0085 

.0102 

.0122 

88;  880 

Failed  by  opening  cracks  at  A  and  deflecting  downward  between  the 
middle  of  the  length  of  the  column  and  upper  end,  A. 
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TESTS   OF  IKON,  STEEL,  AND   OTHER  MATERIALS. 


No.  991, 
Weight,  733  poands. 

Sectional  area,  minimam  (at  A),  12.27  sqaare  inches. 
Gauged  length,  IW. 


Applied  loads. 

In  ganged  length. 

TotaL 

Personare 
inch. 

Comprea* 
aioD. 

Set 

Bemarka. 

Foundt. 

10,000 

20.000 

80,000 

40,000 

60,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130.000 

140,000 

150,000 

160.000 

170.000 

180,000 

190.000 

200,000 

210.000 

220,000 

230.000 

240.000 

250,000 

260.000 

270.000 

280.000 

290,000 

300,000 

522.000 

631.000 

Pottndt, 

Inch. 

0. 

.0039 
.0073 
.0113 
.0152 
.0198 
.0236 
.0278 
.0322 
.0365 
.0412 
.0466 
.0503 
.0550 
.0596 
.0641 
.0603 
.0740 
.0788 
.0838 
.0884 
.0935 
.0985 
.1032 
.1084 
.1136 
.1188 
.1240 
.1293 
.1347 

Jneh, 

0. 

.0002 
.0005 
.0008 

InitUlload. 

Snapping  aonnd. 
Ultimate  atieagth. 

.0018 

.0020 

.0028 

.6038 

.0548 

.0060 

.0072 

.0084 

.0008 

.0115 

.0184 

.0156 

.om 

43,350 

Failed  by  opening  cracks  atA.>aud  deflecting  apward  near  the  middle. 

The  resistance  slowly  fell  as  the  deflection  increased  after  passing 
the  maximnm  load. 

Test  "discontinned  when  the  pressure  fell  Jbo,  510,000  pounds.  The 
permanent  deflection  was  now  VJO  near  the  middle  of  its  length. 
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TESTS   OF   mON,    STEEL,    AND   OTHER   MATEBIALS. 

No.  992. 

Weight,  639  pounds. 

Sectional  area,  minimum  (at  B),  12.08  square  inches. 

Gauged  length,  IW. 


961 


AppMedVMds. 

In  gaoged  lengtli. 

1tom>Tkt. 

Total. 

Persaotfe 
Inon. 

Compret- 
■kni. 

Bel. 

PomndB. 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

70,000 

80.000 

90,000 

100.000 

110,000 

120,000 

130,000 

140.000 

,   150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

210.000 

220,000 

230.000 

240,000 

250,000 

200,000 

270,000 

280,000 

800,000 

800,000 

404,700 

Poundt. 

JfM*. 

9. 

.0046 
.0088 
.0132 
.0178 
.0225 
.0273 
.0320 
.03(57 
.0415 
.0464 
.0516 
.0565 
.0616 
.0662 
.0720 
.0778 
.0826 
.0879 
.0932 
.9988 
.1048 
.1098 
.1160 
.1207 
.1268 
.1820 
.1876 
.1484 
.1498 

Inch, 

0. 

.0004 
.0007 
.0011 

Initial  bMd. 

1 

.0019 

.9026 

.0086 

.0048 

.0066 

.0067" * 

.0080 

.0097 

.'oiii" 

.0182 

.0168 

.0177 

*"'»,"600" 

.0206 

Ultimate  streogth. 

Failed  by  oi>ening  cracks  at  A,  and  deflecting  upwards  at  the  middle. 
Load  fell  to  380,000  poundS|  when  test  was  Sscontinued,  the  perma- 
nent deflection  being  VA 
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962  TESTS   OF   IBON^    STEEL,    AND   OTHER  MATERIALS. 

No.  993. 

Weif^ht,  474  poands. 

Beotional  area  (miDimam)y  11.76  sqaare  inobes. 

Gauged  length,  1W\ 


Applied  kMds. 

Incitiiged  kncth. 

Totid. 

P«rMiiMe 

Compnt- 

liOll. 

Boi. 

RlWIMtt. 

Femidg. 

6^000 

10,000 

16,000 

80,000 

86^000 

80,000 

86^000 

40,000 

60.000 

80.000 

70,000 

80,000 

90,000 

100,000 

110.000 

180,000 

180,000 

140,000 

150.000 

100,000 

170,000 

180.000 

180,000 

800,000 

310.000 

880.000 

815^400 

PintmdM. 

JiidL 

0. 

.0011 
.0088 
.0068 
.0080 
.0108 
.0137 
.0164 
.0800 
.0808 
.0610 
.0876 
.0488 
.0480 
.0648 
.0018 
.0000 
.0780 
.0708 
.0660 
.0080 
.0068 
.1064 
.1188 
.1800 
.1180 

JnA. 

Ol 
.0008 
.0008 
.0008 
.8008 
.0000 

T«MiA]|oa4 

a 

.0006 

.0010 

.OOB 

.0088 

.0040 

.0066 

.0074 

.0101 

.0188 

18;  8M 

VHtBu^t^ktrngQu 

Failed  by  triple  flexmei 
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TESTS  OF  IBOK,   STEEL,   AND  OTHXB  1CATEBIAL8. 

No.  994. 
Weight,  439  poands. 

Sectional  area  (minimam),  11.89  square  inches. 
Ganged  length,  ICKK^ 


963 


Applied  loads. 

In  gaiDced  length. 

Defleottons  at  middle. 

Bamarka. 

• 

TotaL 

Per 
aqiuure 

iBOh. 

GOflDpTM- 

don. 

Set. 

HoniaontaL 

Yertloal. 

Poundt. 

6,000 

10.000 

16,000 

20,000 

26,000 

80,000 

86.000 

40.000 

50,000 

60,000 

70.000 

80,000 

t    90,000 

100.000 

110,000 

120,000 

130.010 

140,000 

150,000 

160,000 

170.000 

180,000 

190, 000 

200,000 

210,000 

220.000 

230,000 

240,000 

250,000 

200,000 

861,100 

PotNUlf. 

iHCh^. 

0. 

.0014 
.0033 
.0053 
.0079 
.0103 
.0128 
.0156 
.0205 
.0258 
.0312 
.0366 
.0420 
.0477 
.0533 
.0589 
.0648 
.0709 
.0768 
.0830 
.0894 
.0955 
.1028 
.1090 
.1158 
.1229 
.1307 
.1388 
.1470 
.1560 

Inch. 

0. 

0. 

—  .0001 

—  .0001 

—  .0001 

—  .0001 

.'ooio' 

.'0613' 

InOi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

S: 

0. 

6. 
.01 
.01 
.02 
.01 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.08 
.02 
.02 
.02 
.02 
.02 
.02 
.02 

Tnltlalload. 
Defleottcm  seta. 

0                   0 
0                   0. 
0                   0 
0                   0 
0                   • 
0                   0 
0                   6 
0                   6 
0                   0 
0                    • 
0                    0 
Ultfanate  strength. 

.0018 
.'6024  " 

.0085 

.0049 

.0065 

.0086 

.0112 

.0148 

.0186 

'.iaii" 

80,870 

Failed  by  triple  flexure. 

Out  apart  4}  feet  from  apper  end  at  the  point  of  cnaximam  deflection 
and  found  spongy  metal  on  the  concave  side  of  the  post. 
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TESTS   OF  IBON,   STEEL,    AKD   OTHEB  MATEBIAL8. 


No.  995. 
Weighty  431  poands. 

Sectional  acea  (minimam),  11.80  sqoare  inches* 
Oaaged  length,  IW*. 


Applted  loads. 

In  gMiged  lADgtih. 

DeflMttoni  at  middle. 

Bemerka. 

TotaL 

Per 

■qVAM 

inoh. 

OonpTCs- 

dOB. 

Set 

HoflMuUL 

Yerti4seL 

5^000 

10,000 

15,000 

20.000 

80,000 

30,000 

85.000 

40,000 

60,00» 

00,000 

70,000 

80,000 

60,006 

106,060 

110,000 

120,000 

130,000 

140.000 

160,000 

160,000 

170.000 

180.000 

100,000 

200,000 

210,000 

220,000 

230,000 

240,000 

250,000* 

260,000 

362,000 

« 

PiMMldf. 

0. 

IndL 
6. 

.6016 
.0036 
.0068 
.6085 

.OUO 
.0135 
.0166 
.0806 
.0290 
.0318 
.0366 
.0426 
.0478 
.0538 
.0585 
.0644 
.0700 
.0768 
.0620 
.0882 
•6045 
.1012 
.1076 
.1143 
.1213 
.1288 
.1365 
.    .1446 
.1528 

IfUh. 

a 

.6006 
.0068 

•  0008 
.0004 
.0004 

Oi 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

& 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

—  02 

—  02 

—  03 

—  08 

—  03 

—  04 

JndL 
6. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

—  01 

—  01 

—  01 
-02 

—  03 

—  03 

—  03 
-03 

—  04 

—  04 

—  04 

—  05 

—  06 

—  06 
-07 

taUULhmL 
DflOeetionselfl. 



.0004 

.0007 

liiii' 

.0018 
."0028* 

a               6i 

0. 

0.                6. 

0.                 0. 

0.                 6. 

0.               Ql 

«-                  6. 

0.               -/'.62 

-^'.01           -.02 

Ultimafeestnnfcth. 

.0086 

.0063 

.0071 

.0063 

.0120 

.0166 

2^880 

.Q2U 

Failed  by  triple  flexure,  the  deflection  at  the  middle  following  ttie 
same  direction  the  post  took  in  the  early  part  of  the  test. 
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TESTS   OF  lEONy   STEEL,   AND   OTHEB  MATEBIALS. 

No.  996. 
Weight,  598  pounds. 

Sectional  area  (minimam),  8.94  square  inches. 
Gauged  length,  KKK^ 
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Applied  loads. 

In  ganged  lengtli. 

Bemarka, 

Total 

Peraqoaro 

IdoIl 

Compres- 

Bet 

Fowncto. 

10,000 

20,000 

90.000 

40,000 

60,000 

80,000 

70,000 

80,000 

9(1,  ()00 

100,000 

110.000 

120.000 

180,000 

140,000 

160,000 

180,000 

170.000 

180.000 

190,000 

200.000 

210,000 

220,000 

280,000 

MO.  000 

250,000 

280,000 

270.000 

280,000 

200,000 

800,000 

810,000 

820,000 

880,000 

840,000 

680^000 

PinnMb. 

0. 

.0025 
.0071 
.0108 
.0145 
.0184 
.0222 
.0282 
.0800 
.0340 
.0384 
.0422 
.0468 
.0506 
.0648 
.0690 
.0882 
.0875 
.0719 
.0784 
.0607 
.0652 
.0897 
.0948 
.0900 
.1035 
.1085 
.U88 
.1186 
.1233 

.van 

.1338 
.1892 
.1444 

JiMft. 

0. 

0. 

.0002 
.0008 
.0004 
.0006 

Initial  loikL 

* 

Xnthnate  strength. 

.0006 

.0012 

."boii" 

■ 

.0081 
.0028 

.0085 

.0048 
.0082 

.'oob" 

.8875 

.0090 

.0110 

.0181 

.0165 

88,810 

Failed  by  triple  flexare.    Spongy  metal  on  concaye  side^  4  feet  7 
inches  from  upper  end  of  the  post. 


966  TE8T8   OF  mOK,    STBEL,   AHD   OTHKB  HA.TEBULB> 

170.097. 
Weierht,  240  pounds. 

Seotiooal  area  (minimam),  5.19  sqoare  Inohet. 
Oaaged  len^  100". 


Failed  by  triple  flexure. 
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TESTS   OF  IBON9    STEEL,    AND   OTHER  MATERIALS. 

.  No.  998. 

Weight,  240  p(mnd& 

Sectional  area  (minimam)i  6.27  square  inches. 
Oaoged  length,  IW. 
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Applied  liwdiL 

IngancedleBgtlM. 

Ddleotiloiu 

atm^difi, 

• 

TotaL 

Per 

tqoMOt 
inch. 

Oompw- 
akm. 

Set 

HdiiaontaL 

YertioaL 

6,000 

10,000 

16.000 

20,000 

26,000 

80,000 

85^000 

40,000 

45,000 

60,000 

65,000 

60,000 

65,000 

70,000 

75,000 

80,000 

90,000 

100.000 

110,000 

120,000 

130,000 

140,000 

145,000 

150,000 

155,000 

168,000 

168^040 

167,600 

167,000 

6^000 

PnNMb. 

JiMft. 

a 

.0040 
.0088 
.0187 
.0189 
.0242 
.0284 
.0848 
.0408 
.0468 
.0516 
.0672 
.0632 
.0692 
.075a 
.0815 
.0944 
.1088 
.1226 
.1884 

JfUft. 

a 
.0002 

.0004 

.0006 

JneA. 
0. 
0. 
Ol 

0. 
0. 
0. 

—  .01 

—  .01 

—  .01 
-.01 

—  .03 

—  .02 

—  .03 
-.03 

—  .03 

—  .04 

—  .04 

—  .06 

—  .06 
-.07 

—  .10 

—  .14 

—  .17 
-.21 

—  .27 

—  .88 

—  .40 

—  .60 

—  .61 

—  .22 

0. 
0. 
0. 
0. 

—  .01 

—  .01 

—  .02 

—  .08 

—  .03 

—  .04 

—  .04 

—  .06 

—  .06 

—  .07 

—  .08 

—  .08 

—  .11 

—  .14 

—  .17 

—  .22 

—  .30 

—  .39 

—  .46 

—  .54 

—  .68 

—  .98 
-1.00 

—1.12 
— L17 

—  .46 

IhitiAllMid. 
Defleotioii  sets. 

.0012 

a            0. 

0.          a 

0.               0. 
0.              0. 
0.               0. 

a          0. 
0.        — /'.02 

—".02        -^'.04 
Xntimftte  strength. 

.0019 

.0026 

.0087 

.0060 

.0066 

.0108 

.0108 

29,990 

FaUed  by  triple  flexure. 


968  TESTS   OF  IRONj    STEEL,    AND   OTHEB  MATERIALS. 

No.  999. 

Weight,  242  pounds. 

Sectional  area  (minimam),  5.50  sqaare  inches. 

Gauged  length,  IW. 


m 

AppUedl<Mdi. 

In  gMgad  length. 

DeflMtloiiisli&lddlB. 

TotaL 

Compres- 
■km. 

Set 

HociMnUL 

YertiMd. 

1 

6^000 
10,000 
18.000 
20,000 
28,000 
20.000 
28,000 
40,000 
4^000 
60^000 
66,000 
00,000 

e^ooo 

70,000 
78^000 
80,000 
00,000 
100,000 
110,000 
120,000 
130.000 
140,000 
180,000 
100,000 
170,000 
178.000 
180,000 
182,000 
188,000 
183,400 

188.000 

182;  800 

6,000 

Pemmda. 

Jnek. 
0. 

.0087 
.0074 
.0116 
.0168 
.0188 
.0287 
.0278 
.0828 
•0808 
.0408 
.0488 
.0800 
.06M 
.0602 
.0880 
.0788 
.0888 
.0080 
.1088 
.1182 
.1288 

llMft. 

0. 

.0008 
.0008 
.0004 

IndL 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ol 

0. 

0. 

0. 

0. 

0. 

Ol 

0. 

0. 
-.08 
-.07 
—  .U 
-.16 
-.20 
-.28 

-.81 
-.88 
-.10 

0. 
Ol 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
Ol 
0. 
0. 
0. 
0. 
0. 

a 
a 

.02 
.08 
.04 
.08 
.08 
.18 
.18 
.28 
.86 
.40 
.60 

.00 
.70 
.27 

1 

ThttWlmil. 

4 

.0008 

.0014 

5 

0          8 

miiinMmiimiHt. 

.0020 

.0088 

.OwvB 

.0040 
'**".'0078" 

.0108 

.0144 

88|880 

Failed  by  triple  fleznre. 


.^^O.   JWJ» 


'.  v.*  •'•, 


^yXb^  jooo 


K^O. 


^P7 


I       I 

•  I 
I       I 

I  I 
I       I 

1  I 
I   I 

I  I 
I  I 
I   I 

i  I 
I   I 


s 
1 


I 


I     I 


i 


I     I 


> 


I     I 


te& 

:^i 


H  Ex  No  16  50*t 


TKSTS   OF   IBON,    STEEL,    AND   OTHER  MATEBIALS. 

'So.  1000. 
Weight,  271  poands.  ^ 

Sectional  area  (minimum),  10.92  square  inches. 
Gauged  length,  50'^ 


969 


Applied  loftds. 

III  gauced  length. 

Deflaottoni 

it  middle. 

Tfawnartfa. 

TotaL 

Per 

square 

InAb. 

Comprea- 

Set 

HotiMiitaL 

YerttoaL 

PiMMMlt. 

6^000 

10,000 

20,000 

80,000 

40,000 

60.000 

60.000 

70,000 

80,000 

90,000 

100,000 

120,000 

140,000 

160,000 

180,000 

200.000 

.220,000 

240.000 

1    260  000 

Ponndc. 

0. 

.0011 
.0041 
.0073 
.0106 
.  0141 ' 
.0172 
.0207 
.0242 
.0276 
.0312 
.0386 
.0468 
.0544 
.0628 
.0730 
.0816 
.0020 
.1038 

0. 
—  .0001 
.0000 
.0001 
.0008 
.0005 
.0007 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

o«     . 

0. 
0. 
0. 
0. 

a 
a 

0. 
0. 
0. 
0. 
0. 
Ol 

—  .02 

—  .00 

—  .06 

—  .10 
-.16 

—  .22 
-.28 
-.41 
-.45 

—  .47 

—  .80 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

Ol 

0. 

0. 

0. 

0. 

0. 

6. 

0. 
.02 
.06 
.10 
.12 
.16 
.20 
.88 
.40 
.56 
.60 
.68 
.46 

Initial  load. 
Ultlniataatnngtk. 

.0012 

.0010 

.0088 

.0070 

.0121 

.0206 

290.000 

,    800,000 
820,000 
KtO.UOO 
835,000 
840,000 
845,000 
850,000 
850.900 
849.000 
348,000 
347.000 
6,000 

•  «••••  ••••■• 

82,180 

■■■■•• *•••«• 

Failed  by  triple  flexure. 

HATUEAL  STONES. 

TBE  MODULI  OF  ELASTICITT  AND  TBANSVEB8B  STBENGTR  OF  SAND- 

8T0NE8  AND  GBANITE. 

Material  furnished  by  Messrs.  Norcross  Brothers,  Boston,  Mass. 

The  moduli  of  elasticity  were  obtained  from  compression  loads,  after 
which  the  stones  were  placed  on  supports  18  inches  apart  and  broken 
by  transverse  loads  applied  at  the  middle.  " 

The  computed  values  of  the  moduli  of  elasticity  are  stated  for  ascend- 
ing and  descending  compression  loads,  based  on  the  elasticity  of  the 
material  after  it  had  previously  been  subjected  to  compression  stresses. 
This  was  done  to  obtain  readings  independent  of  the  permanent  sets 
which  accompanied  the  first  application  of  stresses. 

The  modulus  of  elasticity  was  found  to  vary,  its  value  gradually  in- 
creasing with  the  ascending  loads  and  diminishing  with  the  descending 
loads. 

Other  tests  have  been  made  with  natural  stones  in  which  the  modulus 
was  nearly  uniform  under  different  IoskIs. 

The  approximate  ages,  from  the  quarry,  of  these  sandstones  when 
tested  were,  Worcester,  one  year ;  Eibbe,  six  years,  and  Ohio,  three 
years.    The  Worcester  granite  had  been  quarried  about  two  years. 
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No.  1291. 

Campreman  test. 

WOBOXSTSR  QUAS&Y  8AKD6T09X. 

Length,  20"M. 

Sectional  area,  4'^  x5''.99  3=23.96  sqoare  inohea. 
Weight,  37}  poand8=135.6  poands  per  oabic  foot. 
Ganged  length,  9'^97. 


Appltod  kMifds. 


TotaL 


2,886 

23,000 

28,860 

47,920 

47.d20 

71,880 

71,880 

95,840 

95^840 

119,800 

119.800 

23,960 

47.920 

71,880 

96,840 

119,800 

95.840 

71,880 

47,920 

28,960 

143,700 

167,720 

119,800 

119,800 

191, 680 

191,680 

23,960 

47.020 

71,880 

95, 810 

110,800 

143,760 

167,720 

191, 680 

167,720 

143, 760 

119.800 

05,840 

71,880 

47,9*20 

23,960 

2,890 


Per 
Inol 


100 
1,000 
1,000 
8.000 

2,000 
8.000 
8,000 
4»000 
4,000 
6,000 
6,000 
1,000 
2,008 
8,000 
4,000 
5,000 
4,000 
8.000 
2,000 
1,000 
6,000 
7,000 
5,000 
5,000 
8,000 
8,000 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
7,000 
6,000 
5,000 
4,000 
8,n00 
2,000 
1,000 
100 


GompTM- 
•lon. 


0. 
.0060 
.0070 
.0116 
.0117 
.0150 
.0160 
.0182 
.0182 
.0212 
.0218 
.0077 
.0118 
.0152 
.0188 
.0218 
.0187 
.0158 
.0127 
.0088 
.0245 
.0276 
.0215 
.0210 
.0308 
.0310 
.0072 
.0118 
.0152 
.0187 
.0219 
.0250 
.0280 
.0310 
.0285 
.  0258 
.  u*;30 
.0201 
.0168 
.0127 
.0084 
.0035 


Bnoectrire 

Compret- 

ikiii. 


0. 


Set 


.0001 
.0048 
.0001 
.0038 
0. 


0. 
.0080 
.0001 
.0041 
.0041 
.0034 
.0031 
.0030 
.0026 
.0029 
.0031 
.0044 
.0162 
.0031 
.0061 
.0001 
.0091 
.0002 
.0038 
.0041 
.0030 
.0036 
.0032 
.0031 
.0030 
.0030 
.0025 
.0027 
.0028 
.0029 
.0033 
.0041 
.0043 
.0049 


0. 


,0088 


.0034 
.0084 
.0088 
.0084 
.0086 


InttiiahMd. 


.0087 
.0034 


.0084 
.0034 


After  vomatDlnff  lotdad  on«  hoar. 


E»2. 81(1.800. 

£=2,431,700. 

£=2,5.^.400. 

£=2,80,600. 

E=3,11.S600. 

£=3,216,100. 

£=3,323,300. 

E=3,32.''^^00. 

£=3,988.000. 

£=3, 692, 

E=3,  ;^60. 

£=3, 437, 

£=3.021,200. 

£=2,431,700. 

£=2,818,600. 

£=1,831,200. 


?,W0. 
).7*. 
7,800. 


Small  piece  (}  onnce  weight)  flaked  off  ooe  edge  near  middle  of  atone. 
Test  discontmned. 

No.  1292. 

«  Compression  test 

SANDSTONIS. 

Length,  20''.03. 

Sectional  area,  4^'x6''=24  sqnare  inches. 
Weight,  3o^  pounds=sl27.4  pounds  per  cnbic  foot. 
Ganged  length,  9".98. 


Applied  loads. 

Compres- 
Bion. 

t 
SiicoeMiTel 
oompres-          Set. 
slon.      j 

I 

TotaL 

Per  saoare 
incn. 

Semarka. 

Pounds. 
2,400 
24,  000 
48,000 
72, 000 
85,000 

Pounds. 
100 
1.000 
2,000 
3,000 
8,540 

Inch, 
0. 

.0228 
.0347 
.0464 

Inch.      1      Ineh, 
0,                  0. 
.0228             .0092 
.  0119             . 0108 
.0117    *         .0135 

Initial  load. 

£=    9^930. 
£=1.108,900. 
Ultimate  atrongth. 

TBSTS  OF  IKON,    STEEL,   AND   OTHEB  MATEEIALS. 

No.  1293. 
Oompretgion  tett, 

KIBBB  qUABBY  SAJrOSTORB. 

Length,  20".03. 

Sectional  area,  3".99x6".03=24  sqaore  inches. 
Weight,  39^  poimd8=141  pounds  per  eabie  foot. 
Ganged  length,  9".98. 


Applied  la 


M,000 

n,ooo 


•8.000. 

t,m 

^ooo 

0,000 


«,0«) 

s,ooo 
a,ooD 


s 

■ 

tl™ 

oin 

0?BT 

oios 

Oiu 

Krii 

mc 

<aei 

- 

144,  OAO 

108, 00« 
1*3,000 
168,000 


Test  disooDtinaed. 


972  TESTS    OF   iaOX,'6TEUL,  AND   OTHEB 

So.  UiH. 
Oompretaio*  te$t. 
omo  SAVDeioHX. 
Length,  19".98. 

Sectional  area,  4".00  x  6".05=24.2  eqaare  inohes. 
Weight,  37^  ponD(l8=133.9  poaods  per  cable  fixit. 
Gauged  length,  9".98. 


AppUadkwd^         1 

1   _ 

SK**" 

at 

|f„„|. 

T«taL 

"^^^^      " 

don. 

JlimJr 

PttmdM.         I 

uk. 

tnOi.             1 

Mk. 

^4M 

loD        a 

InltUkMd.                                       1 

HM 

1.0M 

HMO 

1.M0 

0137 

.0000 

OOiS 

S.4M 

1.DM 

M4M 

l,l»0 

cue 

& 

00S8 

n,M» 

■,Mt 

MM 

.0098 

oou 

n«Do 

1,000 

ooet 

K,MO 

^000 

030S 

.0000 

0071 

S.m 

<ooa 

0900 

0. 

0074 

M.M 

.0077      

».m. 

i£4«g 

1000 

.OQM     

M^TOa. 

'  n.«N 

>,00« 

0308 

■  OOM     

KIHL 

•a,  HO 

4,000 

.0040      

ia,7Do. 

1,000 

"   Hkm 

looo 

oa» 

:ooi»    "I!" 

Am. 

u,vt 

1,000 

tm 

.OOJ*     

18,100. 

.0090    

-uioS 

^000 

0301 

.0288 

Itl.MI> 

1.000 

OWT 

.0001 

«0M 

l^tM 

0^000 

oat 

14^1U 

Sooo 

NU 

:ooo» 

mm 

T.OOO 

Otis 

.DOM 

0108 

n^t  diaoontiiiaed. 

Oraoks  started  at  raids  near  the  comers. 


TESTS   OF  IRON,    STEEL,    AND   OTHEB  MATEBIAL&  973 

No.  1295, 
Compression  test 

OBAinXS,  WOBCBSTBB  QUABBT, 

Length,  20."06. 

Sectional  area,  4'^09x6'^07s=24.83  square  inches. 
Weight,  46f  poond8=155.9  pounds  per  cubic  foot. 
Gauged  length,  9^'.86. 


Applied  loads. 


TotaL 


Pounds. 

2.483 

24,830 

24,880 

40.660 

40.660 

74,400 

80,320 

124,150 

24.830 

48,660 

74.400 

00.320 

124, 150 

09.320 

74,400 

40,660 

24.830 

148,880 

173,810 

108,640 

223,470 

108.640 

198,640 

248,300 

24.880 

49,660 

74.490 

00,320 

12t,150 

148. 960 

173.  810 

198,040 

223,470 

248,300 

223, 470 

198,640 

173, 810 

148,980 

124, 150 

09,320 

74,490 

40.660 

24,830 

2,488 


Per  square 
inon. 


Pounds, 

100 
1.000 
1,000 
2,000 
2,000 
8,000 
4,000 
5,000 

i;ooo 

2,000 
3,000 
4,000 
5^000 
4,000 
8,000 
2,000 
1,000 
6^000 
7,000 
8,000 
9,000 
8,000 
8.000 

10,000 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 
9,000 
8,000 
7,000 
6.000 
5,000 
4,000 
8,000 
2,000 
1,000 
100 


Comprea- 
sion. 


Jneh. 

0.. 
.0037 
.0037 
.0066 
.0066 
.0088 
.0110 
.0128 
.0045 
.0070 
.0090 
.0110 
.0130 
.0114 
.0097 
.0080 
.0046 
.0144 
.0161 
.0176 
.0194 
.0178 
.0179 
.0206 
.0051 
.0076 
.0096 
.0114 
.0131 
.0144 
.0163 
.0177 
.0192 
.0206 
.0196 
.0181 
.0168 
.0155 
.0140 
.0124 
.0106 
.0088 
.0068 
.0020 


SnoceaslYe 

comprea- 

sion 


Inch. 

0. 
.0087 

0. 
.0029 

0. 

.0022 
.0022 
.0018 
.0029 
.0025 
.0020 
.0020 
.0020 
.0016 
.0017 
.0017 
.0034 
.0008 
.0017 
.0015 
.0018 
.0016 
.0001 
.0027 
.0032 
.0025 
.0020 
.0018 
.0017 
.0013 
.0010 
.0014 
.0015 
.0014 
.0011 
.0014 
.0018 
.0013 
.0015 
.0016 
.0018 
.0018 
.0025 
.0048 


Set 


Inch. 

0. 

.0007 
.0007 
.0010 
.0007 
.0013 
.0016 
.0016 


.0016 
.0016 
.0016 
.0017 
.0010 


.0020 
.0019 


Initial  load. 


>  After  remaining  under  lAd  ona 

>  honr. 
E=2, 773, 100. 
£=3,094,000. 
£=4, 930, 000. 
E=5, 447,  780. 
E=5, 800, 000. 
B=7, 684, 600. 
E=:5, 188,  500. 
£=7,042,800. 
£=6, 573,  »00. 
£=7. 042,  800. 
£=8, 063,  600. 
£=7, 042,  800. 
£=7.  584.  600. 
£=7, 584, 600. 
£=6. 573, 300. 
£=6, 162. 500. 
£=5, 447, 780. 
£=5. 447, 780. 
E=3, 944, 000. 
£s2, 063, 700. 


Test  discontinued. 


974  T£8T8   OF  mONy  STEEL,  AND   OTHEB  MATERIALS. 


Tr(M8ver$e  teiti. 


Ends  snpported  IS''  apart 
Loaded  at  the  middle. 


Ko.of 


M 


Kame  of  BloiMb 


BMiditoiie,  Woroeiter  qoARj 
Sandstone,  BUbbaqoairy.... 

BMidstoiieiOhio 

Gnnitei  worMSter  qaury... 


Braadth. 


4.00 
8.99 
4.00 
4.00 


Depth. 


Ineku. 

6.99 
6L03 
6.05 
•.07 


UMmate  ■Umif  th. 


TotaL 


5,420 
6,885 
2,M5 
7,280 


Modahisof 
mpiiii«£. 


_Spl 


Formula  for  tranBverae  tests,  rectangular  sectious,  & = h"^ 


I 


i,ose 

1,096 


1,804 


BE8I8TAV0B  OF  BABDEB  SHELL  BEAWV  THBOUOE  THE  BOBE 

OF  8.8-IHCH  BIFLED  OUH. 

Shell 

BzteiiordluMtar  of  shell Inehee..    8.U 

Exterior  diameter  of  copper  bead do SlSM 

Length  of  oc^per  band ...» do 51 

Length  ofoopper  band  axoluiTe  of  ehamfer — ..•—...•••..•. do 4f 

SJZineh  rifie  JITo.  L 

Dtameter'bf  bore inohee..  8.8 

Diameter  bottom  of  ffrooTea .^ do 8.8 

Width  of  grooves do....  Ql3 

Width  of  lands do....  0.1188 

Komber  of  ffrooTes do 34 

Length  of  rifling do....  7Li8 

Twist  of  rifling,  1  tuzn  in  80  oslibers. 

Area  of  base  of  shell  indading  band,  8.55  square  inches.  Shearing 
area  of  copper  band  (''.05+'M188+''.05)  x  ".60  x  24=2.626  square  inches 

The  fixtures  employed  consisted  of  a  rod  tapped  into  the  point  of  the 
shell ;  the  opposite  end  of  the  rod  connected  with  the  piston  of  an 
hydraulic  cylinder,  the  latter  to  allow  the  shell  to  follow  the  twist  of  the 
rifling. 

A  total  load  of  55,200  i)onnds  was  applied  to  the  fixture,  which  was 
secured  to  the  shell. 

At  this  load  the  w  rough t-iron  bar  which  was  tapped  into  point  of 
shell  fractured,  and  the  test  was  discoiitiuued. 

The  shell  entered  the  rifling  a  total  distance  of  ''.29  measured  to  the 
end  of  the  chamfer  of  the  lands,  or  ".14  of  the  band  entered  to  the  full 
depth  of  the  lands. 

New  fixtures  were  now  provided  for  drawing  the  shell,  employing  a 
larger  rod,  which  passed  through  the  shell  and  had  a  nut  over  the  end. 
At  the  other  end  of  this  rod  was  provided  a  nut  with  coarse  pitch  (in- 
clination of  thread  1  in  10),  which  allowed  the  rod  and  shell  to  torn, 
while  the  latter  followed  the  twist  of  the  rifling  of  the  gun. 

New  shell  employed. 

Bore  of  gun  well  greased. 


t 
c 


rA 


C£EE£rL 
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Seabtanoew 

DifltftDoe 
shell 

Time. 

tnvelod. 

Aotoal. 

Redaoed. 

/ 

Potmib. 

^»  vVvvvW' 

A.  fH. 

m. 

6,000 

0. 

8  42 

0 

Initial  load. 

20.000 

.06 

42* 

* 

80,000 

.09 

48 

1 

40,000 

.18 

44 

2 

50,000 

.10 

M* 

2* 

y 

60,000 

.82 

45 

8 

60^800 

Mazimom  res1atano«=E7,110  pounds  per  sonare 
inch  on  base  of  shell  and  band,    and  23,150 

pounds  per  square  inch  shearing  reaistanoe  of 

oopper  band. 

28,000 

.70 

46 

4 

10.200 

1.00 

47 

6 

13,700 

4.00 

48 

6 

13.600 

6.00 

49 

7 

12.900 

6.00 

t!» 

^ 

12. 700 

7.00 

11,900 

8.00 

60 

8 

• 

12,000 
18,000 

9.00 
10.00 

Sl$ 

n 

11,200 

18.26 

4    6 

28 

After  14*  minutes  reai. 

The  resistance  of  the  shell  gradaally  decreased  to  9,000  poands  whea . 
it  reached  the  mazzle  of  the  gua. 

Small  pieces  of  the  copper  b.ind  '',2  diameter  by  '^04  thick  were 
sheared  off  by  the  lands,  and  remained  behind  in  the  gun.  The  band 
filled  the  grooves  and  the  fixtures  gave  the  shell  freedom  to  turn  and 
follow  the  rifling. 

The  shell  was  fitted  with  a  new  copper  band  and  a^ain  forced  through 
the  bore  of  the  gun,  employing  the  same  fixtures  as  in  the  preceding 
experiment. 

Bore  of  gun  not  greased. 


Beaistanoe. 

Distance 

shell 
traveled. 

Time. 

Bamarlra. 

Actnal. 

Bedooed. 

Pounds. 

5^000 
20,000 
30.000 
40.000 
63,700 

21,000 
17,000 
16,200 
14,500 
13,100 
18,100 
13,000 

0. 
.06 
.09 
.14 
.86 

1.00 
2.00 
8.00 
4.00 
5.00 
6.00 
7.00 

h.  nt. 
11  08 

P 
I? 

U 

11* 
12 

12* 

12} 

13 

18* 

III. 
0 

8 

? 

s* 

Initial  load. 

Mazimnm  resi8tanoe= 7,450  pounds  per  square 
inch  on  base  of  shell  and  band,  and   24,260 
pounds  per  square  inch  shearing  resistuioe  of 
oopper  band. 

The  movement  of  the  shell  was  continued  at  the  rate  of  about  5 
inches  per  minute  for  the  remainder  of  the  test,  with  the  exception 
of  intermissions  of  five  minutes  each^  when  new  strokes  of  the  testing 
machine  piston  were  obtained.  This  rest  temporarily  increased  the 
resistance  of  the  shell  in  the  gun  about  2,000  pounds. 

The  resistance  from  the  load  last  recorded  in  tthe  table  gradually  de- 
creased to  about  9,000  pounds  at  the  close  of  the  test;  the  absence  of 
the  grease  which  was  in  the  gun  when  the  shell  was  first  forced  through 
not  materially  changing  the  resistance. 

Small  pieces  of  copper  were  sheared  firom  the  band  by  the  lands  of 
the  gun,  as  noted  in  the  prior  test. 
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980  TESTS   OP  IBON,  STEEL,  AND   OTHER  MATEBIAL8. 

TENBILB  TB3TS  OF  aPBClMENS  OF  WROUGHT  IBON  FROM  WATEBTOWJ 

ABSESAL, 

Ko.  1123. 

Length,  35''.85. 

Sectional  area,  3".32  x  1".47=4''.88  square  inches. 
Elastic  limit,  110,500  pounds =22,640  pounds  per  sqaare  inch. 
Tensile  strength,  206,700  ponnds=42,360  poands  per  square  inch. 
Elongation  in  8  inches,  2^^82=35.2  per  cent. 

Area  at  fracture,  2'^25x'^91=:2.05  square  inches.    Contraction,  58 
per  cent. 
Elongation  of  inch  sections:  1",  ''.55,  ''.27,  ".20,  ".20,  ".18,  ".20,  ".22. 
Appearance  of  fracture,  fibrous. 

No.  1124. 

Length,  35".80. 

Sectional  area,  2".66xl".42=3".78. 

Elastic  limit,  118,000  pounds=31,220  pounds  per  square  inch. 

Tensile  strength,  189,200  pounds=50,050  pounds  per  sqaare  inch. 

Elongation  in  8  inches,  ".86=  10.8  per  cent. 

Area  at  fracture,  2".31xl".26=2.91  square  inches.  Contraction,  23 
per  cent. 

Elongation  of  inch  sections:  ".12,  ".12,  ".13,  ".10,  ".10,  ".11,  ".09,  ".09. 

Tore  apart  from  one  face  5^"  outside  the  gauged  length,  at  face  of 
holder  jaws. 

Appearance  of  fracture,  fibrous. 

No.  1361. 

Sample  of  metal  drawn  down  from  bar  No.  1123  to  the  following  di- 
mensions: 

Length,  36|". 

Sectional  area,  l."24xl"=1.24  sqaare  inches. 

Elastic  limit,  34,550  pounds=27,860  i)ounds  per  square  inch. 

Tensile  strength,  58,780  pounds=47,400  pounds  per  square  inch. 

Elongation,  2".06  in  8  inche8=25.7  per  cent. 

Area  at  fracture,  ".90  x  "•68=.612  square  inch.  Contraction,  50.6  per 
oent. 

Elongation  of  inch  sections:  ".20,  ".18,  ".62»,  ".36,  ".19,  ".19,  ".15,  M7. 

Appearance  of  fracture,  fibrous. 

No.  1366. 

Sample  of  Norway  iron  for  5-inch  siege  carriage: 
Total  length,  304". 

Sectional  area,  l'M0xl".ll=1.221  square  inches. 
Elastic  limit,  29,550  pounds=24,200  pounds  per  square  inch. 
Tensile  strength,  52,680  pound8=43,145  pounds  per  square  inch. 
Elongation  in  8  inches,  2".68=33.5  per  cent. 

Area  at  fracture,  ".65x".67=.436  square  inch.    Contraction  of  area, 
64.3  per  cent. 
A[)pearauce  of  fracture,  fibrous. 
Eiougation  of  inch  sections:  ".22,  ".23,  ".22,  ".22,  ".27,  ".79»,  ".50, ".23. 
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WBOVOHT-ntOV  AVS  STEEL  BAB& 

TTBOUOHT  IRON. 

No.  3071. 

Total  length,  4^'.5. 

Length  of  stem,  2". 

Mark,  B. 

Diameter,  ".563. 

Sectional  area,  .25  square  inch. 


Applied  IqadB. 

EloDfpitloii 
per  incb. 

SacoeMive 

elongation 

perlnolL 

Pennanent 
setb 

Sncoeesiye 

permanent 

set. 

Eemarks. 

Total. 

Peraqnare 
inch. 

Poundi. 

250 

1,260 

2,500 

8,760 

5,000 

6,250 

7,600 

7,750 

8^000 

8»2S0 

8,600 

8,750 

9,  COO 

.9,2r)0 

9,500 

9,750 

10,000 

10.260 

10.500 

10,750 

11,000 

11,260 

11,600 

11,760 

12,000 

]2|250 

12,500 

12,750 

12,960 

Pound: 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86.000 
37,000 
88,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,0CO 
47,000 
48,000 
49,000 
60,000 
51,000 
51,840 

Ineh. 
0. 

.000100 
.000250 
.000460 
.000660 
.000800 
.001050 
.001100 
.001100 
.001150 
.007260 
.024750 
.026750 
.029100 
.032100 
.035100 
.040050 
.044000 
.049500 
.053500 
.059800 
.065260 
.073600 
.082250 
.09000 
.10250 
.11750 
.1400 
.2250 

Ineh. 
0. 

.000100 
.000150 
.000200 
.000200 
.000150 
.000250 
.000050 
0. 

.000060 
.006100 
.017500 
.OOJOOO 
.002350 
.003000 
.003000 
.004950 
.003950 
.005500 
.004000 
.006300 
.005450 
.008250 
.008750 
.007760 
.0126 
.0150 
.0225 
.0860 

Inidh. 

0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tenaile  Btrength. 

1 

General  Bummary, 

Tenaile strength  per  square  inch  of  original  section pounds..    51,840 

Elastic  limit  per  square  inch  of  original  section do 33,000 

Elongation  per  inch  after  rupture inch..    0.3300 

Elongation  per  inch  under  strain  at  elastio  limit do 001150 

Beduction  in  diameter  at  point  of  rupture do 123 

Reduction  in  area  after  rupture,  per  centum  of  original  seotioB 39.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  BurftMW fibrous,  seamy 

Elongation  of  inch  eeotiona. ".83*,  ".83* 
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WROUGHT  IRON. 

No.  3072. 

Total  length,  4'^5. 

Length  of  stem,  2". 

Mark,  K 

Diameter,  ''.563. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Eloneation 
per  uich. 

SnceensiTe 

elonsatlon 

periDch. 

Permanent 
set 

SnocesslTe 

permanent 

set. 

Bemarks. 

ToUL 

Per  square 
inch. 

Powid*. 

250 

1,250 

2,500 

8,750 

6.000 

6,250 

6,500 

0,760 

7,000 

7,250 

7,500 

7.750 

8,000 

8,250 

8,500 

8,750 

9,0C0 

9,200 

9.500 

9,750 

10,000 

10,250 

10,600 

10.750 

11,000 

11,250 

11.500 

11,650 

Powfkdt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
26»000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
46,200 

IneK 
0. 

.000150 
.OiiOaDO 
. OOOJOO 
.000650 
.000900 
.001000 
. 001250 
.007750 
.015000 
.024000 
.034500 
.038500 
.041500 
.045000 
.049000 
.054900 
.060000 
.067250 
.073750 
.083500 
.0950 
.1050 
.1200 
.1400 
.1600 
.2100 
.2650 

Inch. 
0. 
.000150 

.  000200 
.0i>0150 
.000150 
.000250 
.000100 
.000250 
.006300 
.007250 
.009000 
.010500 
.004000 
.003000 

.oosrco 

.004000 

.005900 

.005100 

.007250 

.006500 

.009750 

.0115 

.0100 

.0160 

.0200 

.0200 

.0500 

.0550 

IncK, 
0. 
0. 
0. 
0. 
0. 

.000060 

Ol 

Initial  load. 
Elastiolimii. 

"Vooooso" 

Tensile  streDgth. 

•••.•••-•••» 

• 

•  «•■■•  •«••«• 

General  eummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    46,SM 

Elastic  limit  per  square  inch  of  original  section do....    26^000 

Elongation  per  incn  after  rupture inch..    Q.4SW 

Elongation  per  inch  under  strain  at  elastic  limit do 001000 

Beduction  in  diameter  at  point  of  rupture  — do 278 

Reduction  in  area  after  rupture,  per  centum  of  original  section 72.6 

Position  of  rupture l^firomneck 

Character  of  broken  surface •• flnefibroos 

Elongation  of  inch  sections ".tt^^.O* 
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STEEL  FROM  COL.  A.  R,  BUFFINGTON,  OBD.  DEPT.,  U,  8.  A. 

Fo,  1364. 


Form  of  speoimm. 


m 


ar 


s: 


tr 


_. 


J 


t 


I 


; 


Diameter  of  stem,  ''.565. 
Sectional  area,  ".25  sqaare  inch. 

Elastic  Umit,  11,280  poands=:45,120  ponnds  per  square  inch. 
Tensile  strength,  15,260  pounds=61,040  pounds  per  sqaare  inch. 
Elongation  in  5  inches,  1".40=28  per  cent. 

Diameter  at  fractnre,  ".37.    Area,  ".108  square  inch.    Oontraetion  of 
area,  46.2  per  cent. 
Fractured  2".30  from  neck.    Appearance  fine,  silky. 
Elongation  of  inch  section :  ".20,  ".52»,  ."29,  ."22,  "17. 
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TENSILE  TESTS  OF  BOUND  STEEL  WISE. 
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Total  length  of  sample,  56". 

Two  apecimeiia  tested.     Oue  tested  as  received,  noannealed ;  one 
■annealed  by  beatiug  cherry  red  and  gradually  cooling  in  hot  air. 
Diameter  of  wire,  ".0365. 
Sectional  area,  .001046  square  inch. 


Condition. 

TeUBlle  itniiKth. 

Amitfrwtnn. 

Tot*l. 

^•loX" 

D[ani«t«r, 

.^ 

""^ 

PovniU. 

323,110 

'.923 

InA. 

■.ss 

Pit  teat. 

iT.e 
to.  a 

Appearance  of  fracttires,  fine,  silky.    Cup-sUaped  ends. 


Sketch  of  prineipal  fragments. 


bMOt 

(eat. 

Uark*. 

DIuuBtel. 

Tmrile  atreDgtb. 

■r«. 

Total 

'■'cr- 

1128 

1127 

6 

Incha. 
11» 

*« 

28,700 

Pnmdt. 

GnuinlK',  mottled. 
Do.' 

Specimen  a  containe  small  hlow-holes  ".04  diameter  in  the  fractured 
sorface. 

IfOTB.— The  central  part  of  the  large  fragment  showed  spongy  metal 
in  the  fractared  surface  and  beyond. 

A  piece  located  at  d  on  the  sketch  was  cut  ont,  which  contaioed  a 
blow-hole  2"x2"  by  "A  at  (he  widest  part.  This  largest  blow-hole 
which  was  found  began  near  the  axis  of  the  shot  in  front  of  the  cored 
hole,  and  extended  obliquely  towards  the  cylindrical  surface.  The 
metal  generally  in  this  vicinity  was  S|iongy,  particularly  so  at  the  bot- 
tom of  the  cored  hole. 
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FORGING  FOB  PBE88UEE  GAUGE. 


No.  3221. 

Marks,  \^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Potmd* 

250 

1,230 

2,500 

8,750 

6,000 

6,250 

7,500 

8,750 

10.000 

11,250 

12.500 

13,750 

15,000 

16,250 

17,500 

18,750 

20,000 

20,250 

20,500 

20,750 

21,000 

21,  2:)0 
21,500 
21,750 
22, 000 
2J,  250 

22,  500 

22.  TjO 

23,  Of>0 
2.<,  2-»() 

23.  500 
2.{.  750 

24.  Oi.O 
24. 'Oi 

25.  000 
2(),  lOO 
27.000 

28,  <■(  0 

29,  Olio 

30,  liOJ 

ai.ouo 

32,  0(»l) 
33. 000 

34,  (»00 

35,  000 
3\040 
29,  CoO 


Per  sqoare 
inco. 


Powndt. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40.000 
45,000 
50,000 
55,000 
60,000 
66,000 
70,000 
75,  000 
80.000 
81,000 
82,000 
83.000 
84,000 
85,  OiiO 
86, 000 

87,  (.00 

88,  000 
80.  000 
90,000 
91, 000 

92,  000 

93,  000 
94.(00 
05, 0  iO 
06.  (too 
98,  0(0 

10(>,  OdO 
104,0  0 
10^000 
112,0(>0 
110,000 
120.  OCO 
124,  000 
128, 000 
132.000 
136,  (>00 
140.  000 
140. 100 


KloDsatioQ 
per iDch. 


Ineh, 
0. 

.000167 
.000333 
.000500 
.000667 
.000867 
.001033 
.001200 
.001367 
.001533 
.001733 
.001000 
.002100 
.002267 
. 002433 
.002507 
.002800 
. 002833 
. 002867 
. 002900 
.  002933 
.  002967 
.  003000 
.  003i!33 
.  OO.JOGT 
.003107 
.006100 
.  Oi)C.'67 
.  00<i900 
.  007  ;G7 
.  OOS(V'0 
. ( 0^733 
. 009433 
.01't5.^0 
.01K^33 
.0133 
.01:0 
.01(57 
.(■200 
.  0207 
.  0300 
.0350 
.04(>0 
.  0.'.00 
.  0707 
.0900 


SnccpRBlve 

elou>:atiou 

per  inch. 


0. 

.000167 
.000166 
.000167 
.000167 
.  000200 
.000166 
.  00tHG7 
.000167 
.000166 
.000200 
.000167 
.000200 
.000167 
.000166 
.000134 
.  0ii0233 
. 000033 
.000034 
.  000033 
.  00(033 
. 000034 
.  000<'33 
.  0(H;033 
.000034 
•  OOiilOO 
. 002933 

.  ()oo4';7 

.(K>.i:!33 
.00..1(j7 

.  m\w:,z 

.0'Ki73:j 
.  0.t0700 
.  001(^7 
.001333 
. 0014G7 
.0017 
.0017 
.  ('033 
.  0067 
.0033 
.  0050 
.  00,^0 
.  0100 
.0267 
.0133 


Permanent 
set. 


IneK, 


0. 
0. 
0. 

•. 

0. 
0. 
0. 
0. 
0. 


SncGcasiye 

permanent 

set 


Jnoft. 


0. 


Initial  loftd. 


Blastio  limit 


Tenaile  atrengtli. 
Load  at  timeof  mptnre. 


General  summary. 

Specific  jrravity 7.8470 

IiardDe>8 -.      35. 6J 

Tcnsilo  Rtronpthpcr  sqaare  inch  of  original  section pounds..  140.1^1' 

Elastic  limit,  per  sqaare  inch  of  original  section do 8dOJ 

Elon<iation  pt*r  incii  after  niptiire indi..    0.J3C7 

Elonpation  per  inch  under  strain  at  clastic  limit ......do OOSWT 

ReddctioD  in  diameter  ai  point  of  mpture do 124 

Hedaction  in  area  after  ruptaro,  per  centum  of  original  section 3B-3 

Position  of  rupture l".S6froiB  neck 

Character  of  broken  surface fine  grttralar:  silky  ceoter 

Elongation  of  inch  sections ".€7,''J4^,''.W 
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^o.  942. 

TENACITY    SPECIMEN    FROM    CASTING    No.     31— 12-iyOfi'    CAST-IRON 

SHELL, 

TeDsile  strength,  20,150  pounds  per  sqaare  inch. 
Appearance  of  fracture,  nniform  granular. 

TENSILE  TESTS  OF  PIECES  OF  ARTILLERY  HARNESS  FOR  MAJ.  E.  B, 

WILLISTON,   U.  S,  A. 

No.  934. 
Marked  ''Allateel." 

Thirteen  links  ".85  long  and  ".22  diameter  of  wire. 
End  ring  1".05  diameter  and  ".25  diameter  of  wire. 
Under  3,280  pounds  tension  the  end  ring  fractured. 
Appearance  of  fracture,  fine  granular,  radiating  from  a  dull  siK)t  at 
the  circumference  at  outside  of  ring. 

Chain  alone  tested. 

Under  3,260  pounds  the  middle  link  parted  at  weld,  following  the. 
scarf. 

No.  935. 

Marked  "  Iron  with  steel  ring.^ 
Thirteen  links  ".85  long  and  ".21  diameter  of  wire. 
End  ring  1".05  diameter  and  ".25  diameter  of  wire. 
Under  2,890  pounds  tension  end  link  of  chain  parted,  following  the 
scarf  of  the  weld  in  part  and  in  part  through  the  sound  metal. 
Strength  of  the  ring,  3,875  pounds. 
Fractured  across  the  wire  at  the  weld. 
Appearance  of  fracture,  granular. 

No.  936. 

Light-colored  leather  trace. 

Length,  11  J" ;  1".50  wide  by  ".42  thick. 

Tensile  strength,  2,875  pounds. 

No.  937. 

Consisting  of  a  section  of  leather  trace,  with  front  end  chain  and  tog- 
gle, and  at  other  end  a  D  ring. 

Section  of  leather  13"  long  by  1".53  wide  by  ".52  thick. 

Front  chain  has  5  links  1".4  long,  made  of  wire  ".31  diameter.  At- 
tached to  leather  by  a  loop  with  three  rivets  in  line,  about  1"  apart 
each,  beginning  at  1"  from  end  of  leather. 

D  ring  made  of  wire  ".46  diameter. 

Under  1,590  pounds  tension  the  leather  fractured  at  the  inside  rivet 
hole. 

One  end  of  leather  now  grasped  in  the  testing  machine,  and  opposite 
end  held  by  D  ring. 

Under  2,720  pounds  tension  the  leather  parted  1^"  from  jaws  of  testing 
machine  and  5"  from  the  D  ring. 
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Short  eud  of  leather  again  grasped,  and  opposite  end  held  by  the  D 
ring. 

Under  2,610  pounds  tension  the  D  ring  tore  oat  from  the  leather. 

Strength  of  D  ring,  5,970  pounds. 

The  ring  bent  over  a  link  of '^67  diameter,  and  fractured  at  the  angle 
of  the  D. 

Appearance  of  metal,  fibrous. 

Strength  of  chain,  3,760  pounds. 

Fractured  the  middle  link  at  the  weld^    Appearance,  fibrous. 

HARNESS  LEATHER. 

Total  length  of  strips,  20". 


No.  of 

tMt. 

Dim«niioD«. 

SeotioD- 
alarea. 

Tensile  strength. 

1P1  tfkVh  #*«1 

aJ 1_ 

Ketnsrks ' 

Width. 

Thick- 
neM. 

Total. 

Per 

aqnan 

inch. 

Jfilong&uuu  la 

8  inches. 

1025 
1026 
1027 
1028 
10J9 

Inohu. 
LSO 
L75 
2.00 
2.25 
2.60 

Inch. 

.225 

.22 

.225 

.225 

.22 

Sq.ineh. 
.838 
.340 
.450 
.506 
.550 

Pounds. 

1,415 
1,988 
1,960 
2,210 
2,670 

Pounds, 

4,186 
5,S48 
4.3^=)6 
4,368 
4,855 

Inch. 
.22 
.56 
.38 
.23 
.60 

Peret. 
2.7 
7.0 
4.1 
2.9 
7.5 

Broke  at  fhce  of  Kripe. 
Broke  li"  from  fSsee  of  grips. 
Broke  1''  from  face  of  grips. 
Broke  at  face  of  grips. 
Broke  If*  from  £fue  of  grips.  ] 

1 

All  the  specimens  but  No.  1029  broke  outride  the  8inch  section. 
Following  are  the  details  of  the  tests  of  Nos.  1027, 1028,  and  1029: 


No.  1027. 


Applied  loads. 

Elongation 
in  8  inches. 

Saceessive 
elongation. 

Total. 

Per  square 
inch. 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,600 

1,600 

1,700 

1,800 

1,900 

1,160 

Pounds, 

Inches. 

.16 
.34 
.48 
.60 
.70 
.80 

.97 
1.08 
1.19 
1.30 
1.38 
1.48 
1.55 
1.65 

J'S 
1.  oO 

1.96 

2.04 

Inch. 
.16 

.18 
.14 
.12 
.10 
.10 
.08 
.09 
.11 
.11 
.11 
.08 
.10 
.07 
.10 
.12 
.09 
.10 
.08 

.•...•  •••••• 

1 

Cracks  in  outside  sorfiwe. 
TensHe  strength. 

•-•••••••••• 

4.866 
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No.  1028. 
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Applied  loads. 

Elongation 
ln81nchec. 

SaceeMive 
elongation. 

Bemarks. 

TotaL. 

Per  aqnare 
Inch. 

Pounds, 

100 

200 

300 

400 

500 

600 

710 

800 

WOO 

1,000 

1.100 

1,200 

2,210 

Pounds. 

Jnehss. 

.18 

.82 

.43 

.64 

.64 

.71 

.78 

.87 

.93 

1.01 

1.00 

1.17 

Jneh. 
.18 
.14 
.11 
.11 
.10 
.07 
.07 
.00 
.06 
.08 
.08 
.08 

1 
\ 

Tenaile  strength. 

4,868 

No.  1029. 


Applied  loads. 

Elonf^ation 
in  8  inches. 

Snccessive 
elonjt&tion. 

Bemarks. 

ToUL 

Per  square 
inch. 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1.100 

1,200 

1,800 

1,400 

1,500 

1,600 

1,700 

1,800 

1,000 

2,000 

2.100 

2,200 

2,800 

2,400 

2,600 

2,600 

2,670 

Pounds. 

Inches. 

.14 

.27 

.88 

.47 

.66 

.63 

.70 

.76 

.84 

.91 

1.00 

1.06 

1.18 

1.20 

1.27 

1.84 

1.42 

1.48 

1.54 

1.63 

1.74 

1.80 

1.86 

1.04 

2.03 

2.14 

Inch. 
.14 
.13 
.11 
.00 
.09 
.07 
.07 
.06 
.08 
.07 
.00 
.06 
.07 
.07 
.07 
.07 
.08 
.06 
.06 
.09 
.11 
.06 
.06 
.08 
.09 
.11 

".48  set  under  100  pounds. 

".80  set  under  100  pounds. 

Clacks  appear  in  outside  surface. 
Tensile  strength. 

4.866 

No.  1030. 

No.  l.-^HABNESS  LEATHER  LAP  JOINT,  SEWED. 


Ends  gripped  in  holder  jaws  of  machine. 
Tensile  strength,  1,526  poands. 
Broke  at  end  of  splice. 

H.  Ex.  10 63 
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No.  1031. 


No.  2. 


.9  *  €ti€Ott€tt^m 


diameter  9fyntt. 


fiUnks  ofckoMn. 


Leather  end  gripped  in  holder  jaws,  chain  end  seoared  by  wire  loop 
passing  through  end  link« 

Tensile  strength,  3,285  i)oands. 

Tore  oat  D-ring  from  strap.  Started  cracks  at  inside  angles  of 
D-ring  at  a  a. 

Chain  end  held  as  before,  Dringheld  by  a  wire  loop  passing  through  it 

D-ring  fractured  at  2,340  pounds.    Appearance  of  fracture,  fibrous. 

Tensile  strength  of  chain,  6,180  i>onnds. 

Fractured  the  third  link  at  quarter  weld.    Appearance,  fibrous. 

The  chain  remained  flexible  up  to  the  third  test. 

No.  1032. 

No.  3.— Hemp  rope  3§''  circumference,  4'  8"  long  between  thimble 
and  ferrule,  4  strands,  untarred. 

One  end  of  rope  held  in  a  thimble  6|''  long,  one  end  in  a  ferrule  2".70 
long  with  a  conical  screw  within. 

At  2,740  pounds,  broke  ring  iu  thimble  end.  Rope  drew  in  ferrule  end 
1  J"  with  this  load.    Rope  in  thimble  not  started  perceptibly. 

Under  3,420  pounds,  rope  drew  from  ferrule. 

One  end  of  rope  now  held  in  circular  soft  metal  dies. 

Under  5,450  pounds,  the  rope  fractured  two  strands  at  the  end  of  the 
thimble. 

Both  ends  now  held  in  circular  soft  metal  (lead)  dies. 

Strength  of  the  rope,  6,800  pounds. 

Fractured  one  strand. 

The  strength  of  the  rope  as  developed  by  the  final  test,  thought  to 
be  too  low  on  account  of  the  previous  fractures,  and  consequent  uneven 
distribution  of  the  load  on  the  several  strands. 

SCOTCH  GILL  TWIXE,  lio.  2  {LARGE),  TESTED  FOB  CAPT.  D.  A,  LTLE,  FOB 

THE  U.  8.  LIFE-SAVING  SERVICE, 

Total  length  of  sample,  35  feet. 

Composed  of  3  strands  of  19  threads  each,  laid  one  turn  in  about  2 
inches. 
Three  tests  made  from  the  same  piece  of  line. 


TMt 

number. 

Tensile 
strength. 

Elongation  in  0  feet. 

Inches. 

Per  eeoL 

940 
Ml 

PottiMfx. 

620 
612 

484 

4.  .'SO 
4.60 
3.60 

8.2 
6.3 
4.9 
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No.  938. 

TEN8ILB  TEST  OF  A  PIBCB  OF  MAGNESIUM  WISE. 

Length,  7/'3. 

Diameter,  .'^030.    Sectional  area,  '^0007  square  inch. 

Tensile  strength,  27  pound8=:38,570  pounds  per  square  inch. 

ZTENSILE  TESTS   OF  COTTON  DUCKING  FOB   THE  U.  S^NAYY  DEPABT^ 

MENT,  BOSTON,  MASS. 

Strips  about  20^'  long. 

Eight  inches  between  holder  jaws. 


Test 
number. 


1327 
1328 
]:i29 
1330 
1331 
1332 
1333 
1334 


Marks. 


Pipka  per  inch. 


Hammock,  length iriae. 

do 

Hammock,  rrosaviae . 

do 

Bag.  Lnglhwiao 

do 

Bag,  cross wiae, 


Warp,  29.. 
FiUiDg,  17 


Warp,    36 
FilliDg.  21 


Width  of 
strip. 


Ifuhsa. 
1.17 
1.17 
1.17 
1.08 
1.15 
1.10 
1.10 
1.10 


Tensile 
strength. 


Poundt, 
282 
251 
232 
219 
204 
805 
284 
226 


PBIVATE  TESTS. 


Date. 


1886. 
July     13 
22 
24 

27 
Aug.  17 
Sept  17 
18 
18 
18 
18 
13 
15 
15 
16 
5 
13 
20 
26 
27 
14 
15 

n 

1887. 

Jan.     21 

25 

27 

7 


Material. 


Oct. 


Kov. 


Pec. 


For  whom  tested. 


Name. 


Feb. 
Mar. 


Apr. 


9 

16 

17 

25 

4 

15 

20 

27 

May      2 

8 

7 

7 

7 

24 

24 

27 

Jane   14 

15 

30 


12  steel  plates 

4  granite  cubes 

84  pieces  fl  re-proof  build 

iiig  material. 
30  pieces  bori«e  blankets  . 

1  prei«fted  brick 

1  piece  wire  rope 

4bricks 

3  bricks. 

8  marble  cubes 

1  piece  steel  plate..:...., 

1  riveted  jciint , 

2  turn-buckles , 

3  shackleH , 

1  piece  manganese  steel  . 

8  wrought-iron  plates 

9  terra  cutta  cubes 

12  piecps  steel  plate 

2  pieces  copper  wire 

1  Viece  steel  plate 

2  pieces  charcoal  iron 

9  Hpecimens    terra-c  o  1 1  a 

lumber. 

1  eyebar 

2  granite  cubes 

4  paving  bricks 

8  oast-iron  coluinns 

1  brick  pier 

16  riveted  Joints 

8  pieces  aluminum  bronse. 

8  pieces  bronze 

8  oars  wrought  iron 

3  bars  cast  iron 

6  steel  bars 

5  pieces  aluminum  bronse. 

1  oar  wrought  iron 

8  pieces  aluminum  bronse. 

20  pieces  steel  plate 

8  pieces  wrought'iron  plate 

1  piece  steel  plate 

3  bars  csKt  iron 

1  piece  stone 

7  steel  specimens 

5  pieces  ste  I  plate 

0  perforated  plates 

1  piece  steel  wire  rope .... 


Norway  Steel  and  Iron  Co 
Geo.  D.  Webb  Granite  Co. 
Pioneer  Fireproof  Const.  Co 


City. 


South  Boston 

Fits  William  Depot 
Chicago 


L.C.  Chaso&Co 

J.  C.  Anderson 

Whittier  Machine  Co 

J.  C.  Auder!M>n 

A.V.  Hugel    

Loais  Prom  oil   

Georgia  Marble  Co 

H.  S.  Robinson 

Philadelphia  Water  Dept. 
Kbodu  Island  Tool  Co  ... . 

H.L.  Fearing  &  Co 

N.  Washburn 

A.H.Howland 

Boston  Terra  Cotta  Co  ... 
Chsnnlng  Whittaker ..... 

De-Oxidised  Metal  Co 

Linden  Steel  Co 

Katahdin  Charcoal  Iron  Co. 
Kansas  City  Terra  CotU 
Lumber  Co. 

H.F.  Dunham 

Norcross  Bros • 

Hale  Pavement  Co  

Snead  Sc  Co.  Iron  Works  . . 

Fred.  Pope 

Pennsylvania  B.  R.  Co 

A.  H.Cowles 

O.  H.  Bushnell  4:  Co 

Dodge,  Haley  &.  Co 

Goldlng  &Co    

Continental  Works 

Cowles,  E.  S.  &  Al.Co 

Wm.  M.  Home  &Co 

Cowles,  £.  S.  &  Al.  Co 

Whittier  Machine  Co 

Boston  Bridge  Works 

Rhode  Island  Loco.  Works. 

8.C.R0W0II  &Co 

Otis  E.  Bowen  

Midvale  Steel  Co 

Whittier  Machine  Co 

Rhode  Island  Loco.  Works 
General  E.  W.  Serrell 


Boston 

...do 

...do 

...do 

...do 

..  do 

Atlanta 

Boston 

PbiladplphU. 
Providence . . 

Boston 

Allston 

Boston 

...do 

Lowell 

Bridgeport  ., 
Pittsburgh  . . 
Bangor  . . . . 
Eanttas  City . 


Cleveland  .... 
Worcester  — 

BoRton      

Louisville  .... 

Boston 

Altoona 

Lockpurt 

Worcester 

Boston 

do 

Brooklyn 

Cleveland 

lioHton 

Cleveland 

Boston 

..do 

Providence... 
Bofiton 

Ui^hlandville. 
Pbi1a4lelphia.. 

Roxbury  

Providence  ... 
New  York.... 


SUte. 


Mass. 
N.H. 
HI. 

Mass. 

Da 

Da 

Do. 

Do. 

Do. 
Ga. 
Mass. 
Pa. 
R.L 
Mass. 

Do. 

Do. 

Do. 

Do. 
Conn. 
Pa. 
Ma 
Ma 

Ohia 
Mass. 

Do. 
Ky. 
Mass. 
Pa. 
N.Y. 
Mass. 

Do. 

Do. 
N.  r. 

Ohio. 
Mil  as. 
Ohio. 
Mass. 

Da 
R.L 
Maaa. 

Do. 
Pa. 
Mass. 
RL 
N.Y. 


INDEX. 
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Artillery  harness 991 

Bridge  hangers i 935 

Oast  iron  from  8-inch  cored  shot 989 

Cast  iron  from  12-inoh  shell 991 

Cold  flow  and  crushing  strength  of  steel  and  iron  cylinders 823 

Cast  iron 835 

Steel 825 

Wrought  iron 836 

Columns,  cast-iron .^ 958 

Cotton  ducking p 995 

Frictional  resistance  of  steel  hoops  shrunk  upon  steel  tuhes 792 

3-inch  hoop  and  tube — 

Diameters  before  and  after  assembling  and  after  dismantling 796 

Details  of  unhooping 800 

Hammering,  effects  of,  on  3-inch  tube 792 

4-inoh  hoop  and  tube — 

Diameters  before  and  after  assembling  and  af tf  r  dismantling 798 

Details  of  unhooping 801 

Frictional  resistance  of  3.2-inch  banded  shell  in  bore  of  rifled  gun 974 

Oun  specimens : 

Instructions  for  marking  specimens 7 

3.2-inch  steel  B.  L.  rifles 11 

Base  ring  No.  26 163 

No.  31 164 

No.  36 165 

No.  41 166 

No.  46 167 

Block  carrier  No.  26 173 

No.  32 174 

No.  36 175  ' 

No.  40 176 

Breech  block  No.  26 158 

No.  33 159 

No.  40 166 

No.  46 161 

No.  50 162 

Disk  from  breech  mechanism 182 

Gas  check  No.  26 177 

::                                  No.  30 178 

No.  35 179 

No.  40 180 

No.  45 181 

Jacket  No.  26 57 

No.  27 69 
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Qmi  ■pecimen»— ContiDQAd. 

3.d-iQch  steel  B.  L.  rifles — Continiied. 

Jacket  No.  •iS O 

No.  29 ® 

No.  30 67 

No.  31 © 

No.  32 71 

No.  33 n 

No.  34\ » 

No.  35 77 

No.  36....' 79 

No.  37 a 

No.  38 83 

No.  39 87 

No.  41 » 

No.  42 91 

No.  43 » 

No.  44 93 

No.  45 97 

No.  46 9^ 

No.  47 101 

No.  48 lOJ 

No.  49 lOS 

No.  50 107 

Key-riDg  No.  26 168 

No.  31 1® 

No.  36 170 

No.  41 '. m 

No.  46 172 

SleeveNo.  26 1» 

No.  27 133 

No.2tf 134 

No.  29 ISS 

No.  30 135 

No.  31 137 

No.  32 139 

No.  33 140 

No.  34 141 

No.  35 142 

No.  36 143 

No.  37 M 

No.  38 145 

No.  39 146 

No.  40 147 

No.  41 148 

No.  42 149 

No.  43 150 

No.  44 151 

No.  45 158 

No.  46 153 

No.  47 154 

No.  48 155 

No.  49 15<> 

No.  50 157 
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Pace. 
Qnn  speoimens — Contlnaed. 

3.2-iiich  steel  B.  L.  rifles— Con  tinned. 

Spindle  No.    1 183 

No.  12 184 

No.  28 185 

No.  32 186 

No.  38 :..  187 

No.  44 188 

No.  50 Itt) 

Trnnnion  hoop  No.  21 109 

No.  26 112 

No.  27 114 

No.  30 116 

•No.  3r. 118 

No.  32 120 

No.  40 122 

No.  41 124 

No.  42 126 

No.  43 128 

No.  46 130 

Tube  No.  29 13 

No.  32 17 

No.  33 21 

No.  42 25 

No.  43 31 

No.  44 dSy 

No,  45 39 

No.  47 :....  43 

No.  48 47 

No.  50 51 

Tabulation * 190 

^•inoh  steel  B.  L.  rifle : 

Jacket 196 

7-inch  B.  L.  howitzer : 

Obturator  stem 206 

8-inoh  converted  rifles 207 

Tube  No.7 207 

No.  18 : 222 

No.  27 : 228 

No.  44 231 

No.  50 241 

Tabulation 256 

8-inch  steel  B.  L.  rifle 259 

Block  carrier 438 

Breech  block 422 

Bushing  ring 425 

Gas-check  cups 436 

Gas- check  ring « 431 

Hinge-pin 446 

Hoop  Ai. 299 

A, 303 

A^ ....:.  307 

At 318 
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Qun  Bpecimens — Con  tinned. 

8-inch  Bteel  B.  L.  rifle — Continued. 

Hoop  A« 3& 

Ar..... ^SB 

Ay  (new  hoop) 330 

Ci 334 

C« 341 

Cs 346 

C4 - 35b 

C» 367 

C«  (second  hoop) 370 

Ce 379 

Ct 385 

Cy  (second  hoop).. : 388 

Cs 391 

Cs  (second  hoop) 994 

Di 400 

Di  (new  hoop) 403 

Ds 406 

Di  (new  hoop) 41S 

D| 415 

Ri m 

Jacket - 267 

Lining  tube 961 

Spindle 440 

Spindle  (new  forging) 443 

Tabulation 447 

10-inoh  steel  B.  L.  rifle 453 

Breechblock 586 

Breech  block  (new  forging) 588 

Bushing  ring 591 

Face-plate 596 

Oaa-check  ring 593 

Hinge-pin 606 

Hoop  Ai 495 

As 496 

At 497 

Ai 499 

As 600 

As  (new  hoop) 501 

A«(third  hoop)   50S 

As  (fifth  hoop) 503 

At 604 

Bs 506 

Bs 507 

Bs  (new  hoop) 508 

Bt 510 

Cs  (new  hoop) 511 

Cs  (third  loop) ^ , 51« 

C4 513 

Cs SSS 

Cs 528 

Ct 531 

Ct  (second  hoop) 54i 
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Page, 
<}an  specimens — Continned. 

l(V>inoh  steel  B.  L.  rifle — Continaed. 

Hoop  Ct  (third  hoop) a..  552 

Cs 561 

C« 667 

D, 573 

D«  (new  hojp) 575 

Da 577 

Ds  (new  hoop) 578 

Dj  (third  hoop) 579 

D4 580 

D4  (new  hoop) •••  581 

D4(third  hoop) 583 

D4  (fourth  hoop) 584 

D4  (fifth  hoop) 585 

Jacket - 475 

Secnring  pin ^ 606 

Spindle J...  600 

Tube - 455 

TabnUtion 609 

12-inch  B.  L.  rifled  mortar 615 

Body,  oast  iron  (breech) 617 

Body,  oast  iron  (mnzsle) 626 

Breech  blook 684 

Breech  block  (new  forging) 687 

Face-plate 695 

Gas-check  ring « 690 

Hinge-pin 700 

Hoop  As 640 

A4 ,  644 

As 648 

A« 652 

Bi 656 

B, 660 

B4 , 664 

B» 672 

B5 680 

Spindle 697 

Trunnion  hoop 632 

Tabulation 701 

Initial  strains : 

Tempered  and  annealed  steel  cylinders 773 

Remarks 775 

Measurements  of  cylinders  and  detached  rings : 

Cylinder  No.  7 785 

Ko.  8 786 

No.  21 : 789 

Slloe  from  tube  No.  2,  for  8-inch  steel  B.  L.  rifle 790 

Pressure-gauge  forging 990 

PriTate  tests 995 

fii  voted  Joints  and  metal 882 

Joints  (butt),  details : 

f-inoh  steel  plate,  ^inchiron  rivets 913 

f-inch  steel  plate,  f-inch  steel  rivets 892 

l-inoh  steel  plate,  1-inoh  and  l^-inoh  iron  rivets 907 
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BiTeted  Joints  and  metal — Continued. 
Joints  (butt),  details— Continued. 

i-iuoh  steel  plate,  1-inch  steel  rivets &i 

1-inch  steel  plate,  li^-inch  and  ^-inch  iron  rivets 904 

-ff  inch  steel  plate,  j|-iDch  iron  rivets 910 

Metal : 

Details 883 

Strips  from  fractured  ends  of  joints 922 

Tabniatiuu  of  joints 916 

Tabulation  of  metal 891 

Scotch  gill-twine 994 

Bpikes  and  lag-screws,  adhesion  in  various  woods 996 

Lag-screws  in — 

Hemlock : 931 

White  cedar 934 

Yellow  pine 934 

Bail  road  spikes  in—: 

Chestnut 927 

Hemlock 932 

White  cedar 930 

White  oak 931 

Yellow  pine 9^ 

Steel  bars  from — 

American  Society  of  Mechanical  Engineers 963 

5-inch  siege  carriage 988 

National  Armory 965,986 

Steel,  Krupp,  for  crank-pins 957 

Steel  plate  from — 

5-inch  siege  carriage 978 

National  Armory 976 

Steel  raihi 939 

F.  &  E.  German  steel 941,944 

Scrauton  Steel  Company 943,945 

Steel  tire  metal 948 

Stones,  natural 969 

Moduli  of  elasticity: 

Granite,  Worcester  quarry 973 

Sandstone,  Kibbe  quarry 971 

Sandstone,  Ohio 992 

Sandstone,  Worcester  quarry 970 

Transverse  strength •  974 

Temperature  tests 80d 

Chemical  composition  of  steel  bars 803 

Co-efflcient  of  expansion : 

Steel  bars 840 

Wrought  iron,  oast  iron,,  and  copper 847 

Crushing  strength  and  cold  flow  of  steel  and  iron  cylinders 833 

Cast  iron 835 

Steel 825 

Wrought  iron 636 

Tabulation «» 

Modulus  of  elasticity  of  steel  and  iron  bars  at  different  temperatures 848 

Cast  (gun)  iron StO 

Steel 854 

Wrought  iron 850 
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Temperatare  teata — Continaed. 

Speeifio  gravity  determinations 874 

Tension  tests  of  steel  bars  at  atmospheric  temperatures , 80$ 

Details 804 

Tabulation 821^ 

Wire  billets,  steel 705 

Ingot  Ko.  1,  lotNoia 707 

No.  2,  lot  No.  3 715 

No.  3,  lot  No.  3 723 

No.  4,  lot  No.  3 T31 

No.  5,lotNo.3 73^ 

No.  6,  lot  No.  3.- 747 

No.  7, lot  No.  3 754 

No.  8,  lot  No.  3 762 

Tabulation 770 

Wire,  magnesium 995 

Wire,  steel  (round) 989 

Wronght-iron  bars,  slow  and  rapid  tests  924 

Wrought-iron  bars  from — 

American  Society  of  Meohanioal  Engineers 983 

National  Armory 981 

Watertown  Arsenal 980 

Wrought-iron  plate  firom  Frankford  Arsenal 979 
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